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(54) OPTICAL DISK RECORDER 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an optical disk recorder in 
which a visual image is formed regardless of the condition of data 
recording. 

SOLUTION: An optical pickup is provided to either record the data 
recording by illuminating an optical disk, on which a guiding groove 
having a thermal interference (thermal dicoloration) characteristic is 
formed in a spiral with a laser light beam along the groove and 
forming pits to express a data length, or to form a visible image by 
discoloring a portion of the disk. The illuminating position of the 
laser light beams is controlled so that the data recording is 
conducted from the inner peripheral side of the disk and the visual 
image forming is conducted from the outer peripheral side of the 
disk. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 
[Claim 1] 

The optical pickup which irradiates a laser beam to the optical disk which has the record layer which has the 
property which is the record layer in which the guide rail was formed spirally, and is discolored by heat or light 
A data-logging means to record data by making the pit which a laser beam is made to irradiate from said optical 
pickup along with said guide rail, and expresses a data length form sequentially from a disk inner circumference side, 
Visible image means forming which forms a visible image by making a laser beam irradiate from said optical pickup to 
said record layer, and making said record layer discolor partially sequentially from a disk inner circumference side, 
It precedes forming a new visible image and has a location detection means to ask for the terminal point location 
which ends formation of this visible image, 

Said visible image means forming is an optical disk recording device with which it is characterized by starting 
formation of a visible image new from the location by the side of disk inner circumference only the predetermined 
distance beforehand decided rather than the terminal point location for which said location detection means asked. 
[Claim 2] 

In an optical disk recording device according to claim 1, 

Said location detection means is asking as a terminal point location of the visible image which newly forms the 
starting point location of this field, while detecting the field in which the visible image's is already formed. 
The optical disk recording device by which it is characterized. 
[Claim 3] 

In an optical disk recording device according to claim 1, 

Said location detection means is asking as a terminal point location of the visible image which newly forms the disk 
outermost periphery location decided beforehand, when the field in which the visible image s is already formed 
cannot be detected. 

The optical disk recording device by which it is characterized. 
[Claim 4] 

In an optical disk recording device according to claim 1 to 3, 

Said visible image means forming is an optical disk recording device characterized by starting formation of the visible 
image from the location by the side of disk inner circumference only with a distance newer than said terminal point 
location according to the amount of data of the newly formed visible image. 
[Claim 5] 

In an optical disk recording device according to claim 2 to 4, 

Said location detection means detects the field where formation of a visible image was already carried out by 
acquiring the information which shows the last visible image formation location from the special field beforehand 
appointed among said record layers, 

Said visible image means forming is an optical disk recording device characterized by recording the information 
which shows the formation location of the visible image concerned whenever it forms a visible image on said special 
field. 
[Claim 6] 

In an optical disk recording device according to claim 2 to 5, 

Said location detection means is an optical disk recording device characterized by detecting the field where 
formation of a visible image was already carried out from the envelope configuration of the reflected light signal 
acquired from said optical pickup by irradiating a laser beam along with said guide rail. 
[Claim 7] 

In an optical disk recording device according to claim 1 to 6, 

Said visible image means forming is an optical disk recording device characterized by forming a visible image by 
making a laser beam irradiate from said optical pickup along with said guide rail of said record layer, and making said 
record layer discolor partially sequentially from a disk inner circumference side. 
[Claim 8] 

In an optical disk recording device according to claim 1 to 6, 

The driving means which carries out the rotation drive of said optical disk, 

Whenever said optical disk rotates one time, it has a feed means to move said optical pickup in the direction of a 
periphery of said optical disk, 
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Said visible image means forming is an optical disk recording device characterized by irradiat.ng a laser beam to said 
record layer of said optical disk which carried out the rotation drive by said driving means, making said record layer 
discolor partially sequentially from a disk inner circumference side using said feed means, and carrying out visible 
image formation. 

[Claim 9] . . , . 

The optical pickup which irradiates a laser beam to the optical disk which has the record layer which has the 
property which is the record layer in which the guide rail was formed spirally, and is discolored by heat or light 
A data-logging means to record data by making the pit which a laser beam is made to irradiate from said optical 
pickup along with said guide rail, and expresses a data length form sequentially from a disk inner circumference side, 
It is the visible image means forming which forms a visible image by making a laser beam irradiate from said optical 
pickup to said record layer, and making said record layer discolor partially sequentially from a disk inner 

circumference side, ....... ■ j , j- *■ 

It is the visible image means forming which forms a visible image to each of the field which carried out radiation 
division of said record layer which is a disk configuration when forming two or more visible images. 
The optical disk recording device characterized by ****(ing). 
[Claim 10] 

In an optical disk recording device according to claim 9, , 
Said visible image means forming is forming a visible image by making a laser beam irradiate from said optical pickup 
along with said guide rail on said record layer, and making said record layer discolor partially sequentially from a disk 
inner circumference side. 

The optical disk recording device by which it is characterized. 
[Claim 11] 

In an optical disk recording device according to claim 9, 

The driving means which carries out the rotation drive of said optical disk, 

It has a feed means to make the sequential migration of said optical pickup carry out in the direction of a penphery 
of said optical disk, 

Said visible image means forming is moving the laser beam exposure location in said record layer to a penphery 
sequentially from a disk inner circumference side using said feed means, while making a laser beam irradiate from 
said optical pickup to said record layer of said optical disk which carried out the rotation drive by said driving means. 

The optical disk recording device by which it is characterized. 



[Translation done.] 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 
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2.**** shows the word which can not be translated. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] 

This invention relates to the optical disk recording device which can form a visible image on an optical disk 
[0002] 

[Description of the Prior Art] 

The optical disk recording device which records music data etc. has spread widely to optical disks, such as CD-R 
(Compact Disc-Recordable) and CD-RW (Compact Disc-Rewritable). An optical disk recording apparatus irradiates a 
laser beam at an optical disk, makes the pit corresponding to a data length form, and is performing data logging. 
By the way, when performing data logging to many optical disks, it is convenient if the contents of record of each 
optical disk can distinguish in visible. Then, the optical disk recording device which can form visible images, such as 
an alphabetic character, in the disk field (non-record section) which did not carry out data logging is offered. This 
optical disk recording device forms visible images, such as an alphabetic character and a figure, by irradiating a laser 
beam in a non-record section, and making an exposure part discolor. 
[0003] 

[Problem(s) to be Solved by the Invention] 

However, in an old optical disk recording apparatus, since a non-record section was not pinpointed unless it is after 
performing all data logging, formation of a visible image was not completed, for this reason, cases (TAO method etc.) 
so that two or more data may be boiled several times, may be divided and may be ******(ed) — data logging — on 
the way — a request to come out of and carry out visible image formation did not relate to it being, either, and A 
visible image formation was not completed. 
[0004] 

This invention is made in consideration of the above-mentioned situation, and does not relate to the advance 
situation of data logging etc., but aims at offering the optical disk recording device which can form a visible image at 
any time. 
[0005] 

[Means for Solving the Problem] 

In order to solve the above-mentioned technical problem, the configuration of the optical disk recording device 
concerning this invention As opposed to the optical disk which has the record layer which has the property which is 
the record layer in which the guide rail was formed spirally, and is discolored by heat or light The optical pickup 
which irradiates a laser beam, and a data-logging means to record data by making the pit which a laser beam is 
made to irradiate from said optical pickup along with said guide rail, and expresses a data length form sequentially 
from a disk inner circumference side, The visible image means forming which forms a visible image by making a laser 
beam irradiate from said optical pickup to said record layer, and making said record layer discolor partially 
sequentially from a disk inner circumference side. It precedes forming a new visible image and has a location 
detection means to ask for the terminal point location which ends formation of this visible image. Said visible image 
means forming Only predetermined distance beforehand decided rather than the terminal point location for which 
said location detection means asked is characterized by starting formation of a new visible image from the location 
by the side of disk inner circumference. 
[0006] 

To the optical disk which has the record layer which has the property which according to the configuration of such 
an optical disk recording device is the record layer in which the guide rail was formed spirally, and is discolored by 
heat or light, a laser beam is made to irradiate from an optical pickup along with a guide rail, and data can be 
recorded by making the pit showing a data length form sequentially from a disk inner circumference side. Moreover, 
a laser beam is made to irradiate from said optical pickup to said record layer, a visible image can be formed by 
making said record layer discolor partially sequentially from a disk inner circumference side, and if it precedes 
forming a new visible image, while asking for the terminal point location which ends formation of this visible image, 
only the predetermined distance beforehand decided rather than this terminal point location can start formation of a 
new visible image from the location by the side of disk inner circumference. Thus, from a disk inner circumference 
side, since a visible image can be formed from a data-logging and disk periphery side, data logging is not completed 
completely, for example (closed shop operation), but a visible image can be formed even if it is the phase which the 
non-record section of data does not decide. 
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[0007] 

Here, if it is made to ask as a terminal point location of the visible image which newly forms the starting point 
location of this field while detecting the field in which the visible image is already formed about said location 
detection means, visible image formation can be carried out that there is no clearance in an optical disk. If it is made 
to ask as a terminal point location of the visible image which newly forms the disk outermost periphery location 
decided beforehand when the field in which the visible image is already formed is undetectable (i.e., when carrying 
out visible image formation to the disk with which formation of a visible image is not performed yet), visible image 
formation can be carried out without a clearance from the outermost periphery location of an optical disk. 
[0008] 

Moreover, said visible image means forming is good also considering starting formation of the visible image from the 
location by the side of disk inner circumference only with a distance newer than said terminal point location 
according to the amount of data of the newly formed visible image as a description. 

If it is made such a configuration, according to the amount of data (magnitude) of the visible image to form, visible 

image formation can be carried out without a clearance from a disk periphery side. 

[0009] 

In the configuration of the optical disk recording device mentioned above, it has a location detection means to 
detect the field where formation of a visible image was already carried out and said visible image means forming is 
better for the field by the side of disk inner circumference than the field which said location detection means 
detected also considering forming a new visible image as a description. 

According to this configuration, the field where formation of a visible image was already carried out is detected, and 
since visible image formation can be turned on a disk inner circumference side rather than the detected field, visible 
image formation of the disk side (recording surface) can be carried out without a clearance. 
[0010] 

It may be made to perform a location detection means to detect the field where formation of a visible image was 
already carried out, by detecting the field where formation of a visible image was already carried out by acquiring the 
information which shows the last visible image formation location from the special field beforehand appointed, for 
example among said record layers. In this case, said visible image means forming which can be set is an embodiment 
with desirable recording the information which shows the formation location of the visible image concerned 
whenever it forms a visible image on said special field. 

Or said location detection means may be a means to detect the field where formation of a visible image was already 
carried out from the envelope configuration of the reflected light signal acquired from said optical pickup by 
irradiating a laser beam along with said guide rail. 
[0011] 

Moreover, a laser beam is made to irradiate from said optical pickup along with said guide rail of said record layer at 
the time of visible image formation, and it may be made to form a visible image by making said record layer discolor 
partially sequentially from a disk inner circumference side. 
[0012] 

The driving means which the configuration of the optical disk recording apparatus mentioned above makes carry out 
the rotation drive of said optical disk further, It has a feed means to move said optical pickup in the direction of a 
periphery of said optical disk whenever said optical disk rotates one time. Said visible image means forming It is good 
also as a configuration characterized by irradiating a laser beam to said record layer of said optical disk which 
carried out the rotation drive by said driving means, making said record layer discolor partially sequentially from a 
disk inner circumference side using said feed means, and carrying out visible image formation. 
According to this configuration, without meeting said guide rail of said record layer at the time of visible image 
formation, a laser beam is made to irradiate from said optical pickup, and a visible image can be formed by making 
said record layer discolor partially sequentially from a disk inner circumference side. 
[0013] 

Another configuration of the optical disk recording device concerning this invention As opposed to the optical disk 
which has the record layer which has the property which is the record layer in which the guide rail was formed 
spirally, and is discolored by heat or light The optical pickup which irradiates a laser beam, and a data-logging means 
to record data by making the pit which a laser beam is made to irradiate from said optical pickup along with said 
guide rail, and expresses a data length form sequentially from a disk inner circumference side, It is the visible image 
means forming which forms a visible image by making a laser beam irradiate from said optical pickup to said record 
layer, and making said record layer discolor partially sequentially from a disk inner circumference side. When forming 
two or more visible images, it is characterized by having the visible image means forming which forms a visible image 
to each of the field which carried out radiation division of said record layer which is a disk configuration. 
[0014] 

To the optical disk which has the record layer which has the property which according to the configuration of such 
an optical disk recording device is the record layer in which the guide rail was formed spirally, and is discolored by 
heat or light, a laser beam is made to irradiate from an optical pickup along with a guide rail, and data can be 
recorded by making the pit showing a data length form sequentially from a disk inner circumference side. Moreover, 
a laser beam is made to irradiate from an optical pickup to a record layer, and a visible image can be formed by 
making a record layer discolor partially sequentially from a disk inner circumference side. Furthermore, when forming 
two or more visible images, a visible image can be formed to each of the field which carried out radiation division of 
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said record layer which is a disk configuration. For this reason, it is unchanging for the ability of a data-logging side 
and a disk periphery side to a visible image being formed from a disk inner circumference side, for example, data 
logging is not completed completely (closed shop operation), but a visible image can be formed even if it is the phase 
which the non-record section of data does not decide. 
[0015] 

Here, in case visible image formation is carried out a laser beam is made to irradiate from said optical pickup along 
with said guide rail on said record layer, and a visible image may be formed by making said record layer discolor 
partially sequentially from a disk inner circumference side. 

Or regardless of said guide rail on said record layer, it may be made to carry out visible image formation, in this case, 
as a component of an optical disk recording device It has the driving means which carries out the rotation drive of 
said optical disk, and a feed means to make the sequential migration of said optical pickup carry out in the direction 
of a periphery of said optical disk. Furthermore, said visible image means forming While making a laser beam irradiate 
from said optical pickup to said record layer of said optical disk which carried out the rotation drive by said driving 
means A desirable operation gestalt is characterized by moving the laser beam exposure location in said record 
layer to a periphery sequentially from a disk inner circumference side using said feed means. 
[0016] 

[Embodiment of the Invention] 

Hereafter, the operation gestalt of this invention is explained with reference to a drawing. 
A: The 1st operation gestalt 

The optical disk recording apparatus concerning this operation gestalt has the function which carries out original 
data logging, such as music data, and the function which forms visible images, such as an alphabetic character, to 
the optical disk. 

The configuration of the optical disk recording apparatus which explains the configuration of the optical disk which 
performs data logging and visible image formation, next first takes for this operation gestalt in the optical disk 
recording apparatus concerning this operation gestalt is explained. 
[0017] 

(Configuration of an optical disk) 

Pl3w|rjS_L is the sectional side elevation of the optical disk 200 with which the optical disk recording apparatus 
concerning this operation gestalt performs data logging and visible image formation. The CD-R disk is assumed with 
this operation gestalt. 

As shown in drawing 1 , the optical disk 200 had the protective layer 201, the record layer 202, the reflecting layer 
203, and the protective layer 204, and has taken the structure which carried out the laminating of these. In addition, 
drawing 1 shows the structure of an optical disk 200 typically, and the proportion of each class etc. is not as being 
shown in this drawing. 
[0018] 

On the record layer 202, groove (guide rail) 202g is spirally formed among these each class, and in case information 
record is carried out to an optical disk 200, a laser beam is irradiated along with this groove 202g (on-groove 
record). That is, while condensing control of the laser beam is carried out on groove 202g as typically shown in 
drawing_2 in case information record is carried out to an optical disk 200, a laser beam is irradiated along with 
groove 202g. And if the laser beam of fixed reinforcement (heating value) is irradiated, pit 202p corresponding to a 
record data length will be formed on groove 202g, and data logging will be performed. Drawing 3 is drawing which 
expressed typically signs that pit 202p was formed as a result of irradiating a laser beam along with groove 202& 
In addition, the physical address information showing the location on a disk is beforehand recorded on groove 202g 
as a wobble corresponding to FM modulated wave. At the time of data logging, while this address information is read, 
data logging based on address information is performed. 
[0019] 

Thus, while condensing control of the laser beam is carried out on groove 202g as typically shown in drawing ? also 
when reproducing the recorded data, a laser beam is irradiated along with groove 202g. At the time of playback, the 
laser beam of reinforcement weaker than the time of record is irradiated. And playback of the recorded data is 
performed by carrying out recovery processing of the signal of light (return light) reflected from an optical disk 200 
(reflecting layer 203) in this case. 
[0020] 

Moreover, the record layer 202 (groove 202g) has the property which will be discolored if the laser beam of fixed 
reinforcement (heating value) is irradiated. For this reason, as well as the time of carrying out data logging in case it 
forms a visible image in an optical disk 200, a laser beam is irradiated along with groove 202g. And if the laser beam 
of fixed reinforcement (heating value) is irradiated, the exposure part in groove 202g will discolor, and, thereby, 
formation of a visible image will be performed. 
[0021] 

Drawin g 4 (a) - (c) shows the example in which the visible image was formed to an optical disk 200 (record layer 
202). Among these, drawing 4 (a) is the general drawing of an optical disk 200, and as shown in this drawing, it shows 
the example which formed the alpha character "A" in the field 41 on an optical disk 200 as a visible image. 
Drawing 4 (b) is drawing which carried out the enlarged display of the field 41 . And drawing 4 (c) is drawing which 
expanded further the field 42 shown in drawing 4 (b). Drawing 4 (c) is used as drawing which carried out vertical 
reversal in order to clarify contrast with data logging ( drawing 3 ). Thus, as a groove 202g part is discolored, the 
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visible image "A" is formed as a whole. 
[0022] 

Thus, also at the time of the time of data logging ( draw ing 3 ), and visible image formation ( drawing 4 (c)), a laser 
beam is irradiated along with groove 202g, and pit formation or partial discoloration is performed. Here, at the time of 
visible image formation, it differs to a laser beam being irradiated so that pit 202p of the magnitude of mum order 
may be formed in that a laser beam is irradiated so that the field of the magnitude of mm order (level which can be 
distinguished visible) may be discolored at the time of data logging. 

In addition, although having also discolored with heat the part in which pit 202p was formed is assumed, since each 
pit 202p is the magnitude which cannot be distinguished in visible as mentioned above, when pit 202p discolors, the 
problem of it becoming impossible to recognize the formed visible image is not produced. 
[0023] 

As mentioned above, although configuration explanation of an optical disk 200 was given, the configuration of an 
optical disk 200 is the same as the conventional CD-R disk etc. in this way except having the property which the 
record layer 202 discolors. 
[0024] 

(Configuration of an optical disk recording device) 

Drawi ng 5 is the configuration block Fig. for the principal part of the optical disk recording apparatus 100 concerning 
1 operation gestalt of this invention. 

As shown in drawing. 5 , the optical disk recording device 100 is equipped with an optical pickup 10, a spindle motor 
11, RF amplifier 12, the servo circuit 13, the address detector 14, a decoder 15, a control section 16, an encoder 17, 
the strategy circuit 18, a laser driver 19, the laser power control circuit 20, the data-conversion section 27, a frame 
memory 28, and buffer memory 29. 
[0025] 

A spindle motor 1 1 is a motor for carrying out the rotation drive of the optical disk (a CD-R disk being assumed with 
this operation gestalt) 200. 

Optical pickups 10 are optical system, such as a laser diode, a lens, and a mirror, and a unit which has the photo 
detector of return light as one. 

When recording data to an optical disk 200, or when reproducing the data recorded on the optical disk 200, an 
optical pickup 10 irradiates a laser beam to an optical disk 200, and receives the return light from an optical disk 
200. An optical pickup 10 outputs the RF signal which is a light-receiving signal and by which the EFM (Eight to 
Fourteen Modulation) modulation was carried out to RF amplifier 12. 

Moreover, an optical pickup 10 will supply the signal corresponding to this amount of currents to the laser power 
control circuit 20, if it has monitor diode and a current flows to monitor diode by the return light of an optical disk 
200. 
[0026] 

RF amplifier 1 2 outputs the signal showing the level of light reflected from an optical disk 200 at the time of data 
logging or formation of a visible image to the servo circuit 1 3, the address detector 1 4, etc. Moreover, in case record 
data are reproduced, the RF signal which is supplied from an optical pickup 10 and by which eight-to-fourteen 
modulation was carried out is amplified, and the RF signal after magnification is outputted to the servo circuit 13, a 
decoder 15, etc. 
[0027] 

A decoder 15 carries out the EFM recovery of the RF signal which is supplied from RF amplifier 12 at the time of 
playback of record data and by which eight-to-fourteen modulation was carried out, and generates playback data. 
At the time of data logging or formation of a visible image, the address detector 14 extracts a wobble signal 
component from the signal supplied from RF amplifier 1 2, decodes the address information (positional information of 
a disk) contained in a wobble signal component, and outputs it to a control section 16. 

The servo circuit 13 performs the roll control of a spindle motor 11, focal control in an optical pickup 10, tracking 
control, etc. The servo circuit 13 supplies the signal for driving spindle motor 1 1 grade based on the control signal 
supplied from a control section 16. 
[0028] 

The laser power control circuit 20 is a circuit for controlling the laser power irradiated from the laser diode of an 
optical pickup 10. The laser power control circuit 20 controls a laser driver 19 so that the laser beam of the optimal 
laser power for performing data logging and visible image formation is irradiated from an optical pickup 10 based on 
the current value supplied from the monitor diode of an optical pickup 10, and the information which shows the 
desired value of the optima! laser power supplied from a control section 1 6. 
[0029] 

Buffer memory 29 memorizes the information supplied from a host computer 1 1 0 at the time of data logging, i.e., the 
data which should be recorded on an optical disk 200, (record data) in a FIFO (FIFO) format. An encoder 1 7 carries 
out eight-to-fourteen modulation of the record data read from buffer memory 29, and outputs them to the strategy 
circuit 18. The strategy circuit 18 carries out time amount stem correction processing etc. to the EFM signal 
supplied from the encoder 17, and outputs it to a laser driver 19. A laser driver 19 drives the laser diode of an 
optical pickup 10 based on the signal modulated according to the record data supplied from the strategy circuit 18, 
and control of the laser power control circuit 20. 
[0030] 



http://www4.ipdl.ncipi.go jp/cgi-bin/tran_web^cgi_eije 



04/12/27 




5/13 ^—S/ 



A frame memory 28 stores the data (image data) concerning the information supplied from a host computer 1 10 at 

the time of visible image formation, i.e., the visible image which should be formed on an optical disk 200. 

This image data is the gradation data aggregate which specifies the concentration of the dot which should be formed 

in the disc-like optical disk 200 (record layer 202). The system of coordinates specified by each intersection of * 

groove 202g and the radiation from a disk core in this operation gestalt here based on the groove 202g configuration 

(spiral) formed on the record layer 202 are used. As shown in drawing 6 , a groove 202g [ of disk inner 

circumference ] initiation point is made into an origin/datum (one-line one train), and, more specifically, it is 

specified as one line, two lines, three lines, and .... in order toward a disk periphery from an origin/datum. On the 

other hand, from a reference point (one-line one train), it matches with other radiations and is specified in clockwise 

rotation sequence as one train, two trains, three trains, and .... 

In order to adopt such system of coordinates, as shown in drawing 7 , the gradation data matched with the row and 
column are memorized by the frame memory 28. Since the gradation data concerning this operation gestalt express 
with a triplet, they form the image of 8 (2 cubes) gradation per dot 

In addition, since physical address information is recorded on groove 202g (WOBURU modulation record), you may 

make it prepare the gradation data matched with this address information. 

[0031] 

The image data accumulated in the frame memory 28 is read by the control section 1 6 the whole dot one by one, 
and is supplied to the data-conversion section 27. 

The data-conversion section 27 performs time amount stem correction processing etc. to the gradation data 
supplied from the frame memory 28, and outputs it to a laser driver 19. A laser driver 19 drives the laser diode of an 
optical pickup 10 based on the signal supplied from the data-conversion section 27, and control of the laser power 
control circuit 20. 
[0032] 

The control section 16 has the memory 30 which consists of CPU (Central Processing Unit)31, a ROM (Read 

OnlyMemory), and RAM (Random Access Memory). According to the predetermined control program beforehand 

stored in memory 30, a control section 1 6 controls each part of the optical disk recording apparatus 1 00, and 

performs control of the focus servo device for performing data logging, control of a tracking servo device, control of 

a record power value, drive control of a spindle motor 1 1, etc. 

The above is configuration explanation of the optical disk recording device 100 

[0033] 

(data-logging method) 

Next, concrete explanation of the optical disk recording device 100 of operation is given. 

The method of data logging which first the optical disk recording apparatus 100 concerning this operation gestalt 
adopts is explained. In this operation gestalt, it assumes adopting Track At Once system (TAO method). A TAO 
method is a recording method used widely, in order to make ****** (writing splice) of data possible 
[0034] 

According to the TAO method, as typically shown in drawing 8 , lead-in groove information and lead-out information 
are recorded a multiple-times deed (******) and after that in data logging over an optical disk 200. The information 
lead-in groove information indicates the starting position of a data area to be, and lead-out information are 
information which shows termination of a data area. Here, the processing which records lead-in groove information 
and lead-out information is called closed shop operation, and a data postscript is forbidden to the optical disk with 
which closed shop operation was performed. 
[0035] 

When not performing closed shop operation, the address information which shows the termination location of data 
logging is recorded on the program memory field (PMA:Program Memory Area) of a disk. A PMA field means the field 
beforehand appointed by disk specification (Orange Book), and is located in the inner circumference side of a disk. 
And when recording data next (******), it is carried out by [ as following the location specified by the address 
recorded on the PMA field ]. Thus, by the TAO method, it has realized recording data that there is no clearance on a 
disk. 

It is the outline of the recording method (TAO method) which the above uses in this operation gestalt 
[0036] 

(Actuation at the time of carrying out data logging) 

Next, the contents of the concrete actuation at the time of visible image formation are explained using the optical 
disk recording apparatus 100 at the time of data logging over an optical disk 200. First, the actuation at the time of 
data logging is explained. 

Drawing 9 is a flow chart which shows the contents of control of the control section 16 at the time of performing 
data logging. Hereafter, it explains using this flow chart. 

If an optical disk 200 is set in the optical disk recording apparatus 100 by the user and data-logging initiation is 
directed, a control section 16 will control each part of equipment and will perform data logging to an optical disk 
200. The activity at the time of data logging is the same as that of conventional equipment The activity is explained 
below. 
[0037] 

A PMA field is reproduced, when a control section 16 controls each part of the optical disk recording apparatus 100, 
the lead-in groove field of the set optical disk 200 is reproduced and a record signal is not acquired (step SalO). And 
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it distinguishes whether the address information showing the termination location of the last record data is recorded 
on the PMA field (step Sa1 1). 

When a distinction result is affirmative (step Sail: YES) (i.e., when the address information which expresses the 
termination location of the last record data from a PMA field is able to be acquired), a control section 1 6 carries out 
position control of an optical pickup 10 so that a laser beam may be irradiated by the disk location which the 
address information concerned expresses (step Sa12). And data logging is started (step Sa14). 
On the other hand, when a distinction result is negative (step Sail: NO) (i.e., when the address information which 
expresses the termination location of the last record data from a PMA field is not able to be acquired), a control 
section 16 judges the purport to which data logging is not carried out yet to an optical disk 200. And a control 
section 16 controls the location of an optical pickup 10 so that a laser beam is irradiated by the initial valve position 
(head location of a record section) (step Sal 3), and it starts data logging (step Sal 4). 
[0038] 

After starting data logging, the sequential output of the address information showing the exposure location (record 
location) of laser is carried out from the address detector 14 at a control section 16. A control section 16 controls 
each part of equipment, and carries out data logging while it reads the record data stored in buffer memory 29 based 
on the acquired address information. 

Then, after ending data logging (step Sa15), a control section 16 controls each part of equipment, and records the 
address information which shows a data-logging termination location on a PMA field (step Sa16). 
Thus, whenever a control section 16 performs 1 time of data logging, it records the information which shows a data- 
logging termination location on a PMA field at any time. And since a control section 1 6 performs data logging as it 
follows the disk location which the address information recorded on this PMA field shows when carrying out ****** 
of data, a disk top clearance can make data logging there be nothing. 
[0039] 

Next, a control section 16 judges whether processing (closed shop operation) of a termination sake is completely 
carried out by user directions in data logging (step Sal 7). 

When a distinction result is affirmative (step Sal 7: YES), a control section 16 controls each part of equipment, and 
records lead-out information (step Sa18). Lead-out information is the information showing termination of record 
data ( above fig ure 8 reference). After recording lead-out information, ****** to the disk concerned will be 
forbidden entirely. 

When a distinction result is negative (step Sal 7: NO), a control section 16 ends processing without recording lead- 
out information. 

They are the contents of control of the control section 1 6 at the time of the above performing data logging. 
[0040] 

(Actuation at the time of forming a visible image) 

Next, the activity at the time of forming a visible image is explained. 

Although it carried out towards the periphery side from the inner circumference side of an optical disk 200 when 
carrying out data logging, the point performed towards an inner circumference side from the periphery side of an 
optical disk 200 characterizes visible image formation. 

If it explains more concretely, as typically shown in drawjngjj) , visible image formation will be performed towards 
inner circumference in order of a visible image 1, a visible image 2, and a visible image 3 from the periphery of a disk. 
Moreover, if in charge of forming each visible image (a visible image 1 , visible image 2 grade), it is carried out 
towards a periphery from disk inner circumference (sense of the arrow head shown in drawing 10 ). 
[0041] 

In case visible image formation is carried out, the direction where the reason formed in the order (order of a visible 
image 1 , a visible image 2, and a visible image 3) which goes to inner circumference from a disk periphery carries out 
data logging is because the advance situation of data logging is not started but visible image formation can be 
carried out by making it hard flow. That is, closed shop operation of data logging is not carried out, but if it is a 
periphery field at least even if it is the phase where a disk sheep record section is not pinpointed, even if it will form 
a visible image, in consideration of being satisfactory, it is made to carry out visible image formation from a disk 
periphery side. 

Moreover, the reason formed toward the periphery from disk inner circumference about each visible image (a visible 
image 1 , visible image 2 grade) is as follows. That is, if it is going to perform visible image formation towards inner 
circumference from a disk periphery, in order to carry out a laser beam exposure along with groove 202g, it is 
necessary to perform the roll control of an optical disk 200 contrary to the time of data logging, and a special 
control circuit is needed. Moreover, the fault it becomes impossible to detect the address information (positional 
information) recorded on groove 202g arises. For this reason, it is a reason that it is made to perform each visible 
image formation towards a periphery from disk inner circumference like the time of data logging, the existing control 
circuit is used as it is, and it could be made to perform detection of address information also at the time of visible 
image formation. 
[0042] 

Next, the contents of more detailed actuation are explained. 

Drawing 1 1 is a flow chart which shows the contents of control of the control section 16 at the time of performing 
visible image formation. If an optical disk 200 is set in the optical disk recording apparatus 100 by the user and 
formation directions of a visible image are done, a control section 1 6 controls each part of equipment, and as it is 
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the following, it forms the visible image on the optical disk 200. 

In the following explanation, in order to distinguish from the activity at the time of data logging, when forming one 
certain visible image, a "start location" and a termination location are described for the starting position which 
forms a visible image like "and a location." 
[0043] 

The special field which a control section 16 controls each part of the optical disk recording apparatus 100, and is 
beforehand appointed in the set optical disk 200 is reproduced (step Sa20). And it distinguishes whether the address 
information showing the start location of the visible image formed in the special field last time is recorded (step 
Sa21). The field where a special field is beforehand appointed in an optical disk 200 is said, and the outermost 
periphery field (for example, field for a truck predetermined number) of an optical disk 200 is applied to the special 
field in this operation gestalt here. When a special field is equivalent to the PMA field in data logging and forms a 
visible image without a clearance on a disk, required address information is recorded. 
[0044] 

When a distinction result is affirmative (step Sa21: YES) (i.e., when the address information showing the start 
location of the visible image formed last time is able to be acquired from a special field), a control section 1 6 asks 
for the start location which forms this visible image from the address information concerned. And position control of 
an optical pickup 10 is performed in the location for which it asked so that a laser beam may be irradiated (step 
Sa23), and the visible image is actually formed in it (step Sa24). 
[0045] 

The detail about the formation start location of this visible image called for by the control section 1 6 is explained. 
As mentioned above ( dr awin g 10 ), when forming two or more visible images, in this operation gestalt, visible image 
formation is carried out to order from a disk periphery side. That is, as the start location of the visible image formed 
last time turns into an end location of the visible image formed this time, formation of a visible image is carried out 
without a disk top clearance. In the example shown in drawing 10 , the start location of a visible image 1 and the end 
location of a visible image 2 are the same (contiguity), and the case with same (contiguity) the start location of a 
visible image 2 and the end location of a visible image 3 where it is carrying out is shown. 

In order to realize visible image formation without such a clearance, the address information which shows the start 
location of the visible image formed last time is stored in the special field of an optical disk 200. Although a control 
section 1 6 asks for a formation start location, a start location is the following, and it makes and asks for the visible 
image of this time [ address information / which reproduces a special field and is obtained ]. 
[0046] 

With this operation gestalt, it assumes that the disk width of face (disk radial width of face) W used per visible image 
formation is constant value (for example, 5mm) decided beforehand (refer to drawing^Q ). For this reason, it asks for 
a control section 1 6 as a start location of the visible image which forms the location moved to the disk inner 
circumference side only for width-of-face W minutes this time from the formation start location of the last visible 
image which the address information acquired from the special field shows. In addition, according to the contents 
(amount of data) of the visible image to form, the value of width of face W is good also as adjustable. 
A control section 16 controls the location of an optical pickup 10 so that a laser beam is irradiated by the start 
location for which carried out in this way and it asked (step Sa23), and it starts visible image formation (step Sa25). 
[0047] 

Next, the contents of control of the control section 16 even if it reproduced the PMA field, when the address 
information showing the termination location of the last record data is unacquirable (step Sa21: NO) are explained. In 
this case, a control section 16 judges an optical disk 200 to be the disk with which visible image formation is not 
performed yet, and the location of an optical pickup 10 is controlled so that a laser beam is irradiated by the start 
location decided beforehand (step Sa24). And visible image formation is started (step Sa25). 
Here, the location moved to the disk inner circumference side only for width-of-face W minutes from the disk 
outermost periphery location (outermost periphery location in which groove 202g is formed) which the start location 
decided beforehand can visible image form is said. The positional information concerning this start location is stored 
in the memory of a control section 1 6. 
[0048] 

Initiation of visible image formation carries out the sequential output of the address information showing a laser 

radiation location (image formation location) from the address detector 14 like the time of data logging at a control 

section 1 6. A control section 1 6 is the timing based on the acquired address information, it reads the gradation data 

stored in a frame memory 28 one by one, controls each part of equipment, and forms the visible image. 

Then, a control section 1 6 records the address information which shows the start location which started formation 

of a visible image on a special field, after ending formation of a visible image (step Sa26) (step Sa27). 

[0049] 

Thus, a control section 1 6 records the address information which shows the formation start location of a visible 
image to a special field whenever it performs visible image formation. And the visible image is formed without a 
clearance on an optical disk 200 by forming the visible image new from a location which moved to the disk inner 
circumference side only for width-of-face W minutes from the location which the address information recorded on 
this special field expresses. 
[0050] 

Although old explanation was divided with the time of visible image formation for convenience, respectively at the 
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time of data logging and activity was explained, these actuation can be performed continuously. For example, when a 
user specifies record data and a visible image and directs initiation of operation, further it continues the control 
(flow shown in dr awin g 1 1 ) concerning visible image formation, and may be made for a control section 16 to perform 
control (flow shown in drawing 9 ) concerning data logging, and to perform it That is, as a line, it is good and may be 
made to carry out separately, since it is the contents which each actuation at the time of visible image formation 
became independent of, respectively at the time of data logging mentioned above continuously. 
Furthermore, it is the sequence of arbitration and it is also possible to carry out data logging and visible image 
formation as data logging is performed, after carrying out visible image formation. Anyway, according to the optical 
disk 200 concerning this operation gestalt, it can be said that data logging and visible image formation can be 
performed in order of arbitration. 
[0051] 

For example, draw ing 12 is drawing which illustrates the case where visible image formation about data logging of the 
musical piece data for three music (the musical piece data 1, the musical piece data 2, musical piece data 3) and the 
title (a title 1, a title 2, title 3) of each musical piece is performed, to an optical disk 200 using the optical disk 
recording apparatus 100. 

If the optical disk recording apparatus 100 concerning this invention is used, since these data logging and visible 
image formation can be performed in order of arbitration, for example, after recording the musical piece data 1 , it is 
possible to form the title 1 of the musical piece data 1 as a visible image. In this point and conventional equipment, if 
it is not after recording the musical piece data 1-3 altogether and carrying out closed shop operation of the data 
logging, it differs from the point which was not able to form a visible image greatly. 

Then, processing in which the title 2 of the musical piece data 2 is formed as a visible image after the musical piece 

data 1 while ******(j n g) the musical piece data 2 is also possible. 

[0052] 

Moreover, since the sequence of processing is arbitrary, after recording the musical piece data 1-3 altogether, it is 
also possible to form collectively the visible image in which titles 1-3 are shown. On the contrary, after forming 
collectively the visible image in which titles 1-3 are shown, it is also possible to record the musical piece data 1-3. 
[0053] 

As explained above, according to the optical disk recording apparatus 100 concerning this operation gestalt, a visible 
image can be formed in an optical disk 200 with original data logging. And data logging is performed for formation of a 
disk inner circumference side to a visible image from a disk periphery side that there is no disk top clearance 
respectively. For this reason, the maximum activity of the limited disk record section (groove 202g on the record 
layer 202) can be carried out, and data logging and visible image formation can be carried out. 
A visible image can be formed even if it is at the phase, i.e., the phase which a non-record section does not decide, 
where closed shop operation of data logging is not carried out, since formation of a visible image is performed from a 
disk periphery side here. 

If the optical disk recording apparatus 100 is used, formation of data logging and a visible image can be efficiently 
performed in order of arbitration, and convenience according to each user's user-friendliness can be planned. 
[0054] 

(Modification of the 1st operation gestalt) 

It cannot pass over the operation gestalt explained above to an application example of this invention, but it can add 

deformation to arbitration. The some are shown below. 

[0055] 

(1) Although disk radial width of face W which carries out visible image formation was made into constant value with 
the above-mentioned implementation gestalt, a user may enable it to set this width of face W as arbitration. Also in 
this case, a control section 16 should just perform the same control as the above-mentioned implementation gestalt. 
That is, a control section 16 performs position control of an optical pickup 10 so that a laser beam exposure may be 
performed in the location which only the specified width of face moved to the disk inner circumference side from the 
start location of the visible image formed last time. And the same effectiveness as the operation gestalt mentioned 
above can be done so by starting formation of a visible image by controlling each part of equipment. 

[0056] 

(2) He prepares a special field on an optical disk 200, and was trying to record the address information which shows 
the start point of the visible image formed last time at any time with the above-mentioned implementation gestalt 
Thus, a special field is not prepared separately but you may make it record address information on the formed start 
location or end location of a visible image. 

That is, the disk field needed in order to record address information is a 1 round part grade of trucks at most, and 
cannot be distinguished in visible. For this reason, a visible problem is not produced, even if it adjoins the formed 
visible image and records address information, without preparing a special field separately. 
[0057] 

(3) With the above-mentioned implementation gestalt, the laser beam was irradiated along with groove 202g, and 
visible image formation was carried out by making a groove 202g part discolor. According to such control, visible 
image formation can be carried out with the resolution of spacing (width of recording track) in which groove 202g is 
formed. 

However, without meeting groove 202g, when you do not need the high resolution to the width of recording track 
(micrometer order), a laser beam exposure is carried out and it may be made to carry out image formation. For 
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example, two or more groove 202g which carries out focal control and is formed by adjoining each other so that the 
diameter of an exposure spot of the laser beam which irradiates an optical disk 200 (record layer 202) may become 
large is made to discolor at a stretch, and it may be made to perform visible image formation. Moreover, wobbling of 
the laser beam is carried out in the range over two or more groove 202g currently formed by adjoining each other, 
and it may be made to carry out visible image formation. 
[0058] 

Also in this modification, the contents of control until it finds the start location which forms a visible image are the 
same as the above-mentioned implementation gestalt That is, a control section 1 6 reproduces the special field of 
an optical disk 200, and acquires the address information which shows the formation start location of the last visible 
image. And the formation start location of this visible image is found from this address information, 
the time of reproducing a special field here — groove 202g (special field) — in order to make a laser beam condense 
upwards, a control section 16 controls each part of equipment, and a laser beam exposure is made to be performed 
along with groove 202g. And since it becomes unnecessary to carry out a laser beam exposure along groove 202g 
top when actually forming a visible image, a laser beam exposure spot is made to carry out wobbling of the control 
section 16 so that each part of equipment may be controlled and the diameter of a laser beam exposure spot on an 
optical disk 200 may become large. And it is made to discolor every groove 202g for a multiple track, and visible 
image formation is carried out. 

Also in this modification, there is no change in formation of a visible image being performed from the periphery side 
of a disk that there is no disk top clearance in sequence like the above-mentioned implementation gestalt For this 
reason, the maximum activity of the limited disk record section (groove 202g on the record layer 202) can be carried 
out, and data logging and visible image formation can be carried out. Moreover, also in the point which cannot start 
the advance situation of data logging (even if it is the phase by which closed shop operation is not carried out), but 
can form a visible image, it is the same. 
[0059] 

B: The 2nd operation gestalt 

In order to carry out visible image formation that there is no clearance on an optical disk 200, he was trying to 
record the address information showing the start location of the visible image formed in the predetermined field 
(special field) of an optical disk 200 last time with the above-mentioned implementation gestalt. 
However, need until it performs ****** and address administration and carries out image formation from a visible 
side face without a clearance to mu order can also do the view that there is nothing. The optical disk recording 
device 101 concerning this operation gestalt has the description based on this viewpoint at the point of not 
performing address administration at the time of visible image formation. 
[0060] 

Drawing 1 3 is the configuration block Fig. of the optical disk recording apparatus 101 concerning this operation 
gestalt As shown in drawing 1 3 , as compared with the configuration of the optical disk recording apparatus 1 00 
which the optical disk recording apparatus 101 requires for the above-mentioned implementation gestalt, it differs in 
that the envelope detector 22 was added. For this reason, the following gives explanation about a different part and 
gives explanation which attached the same sign about the same component as the above-mentioned implementation 
gestalt 
[0061] 

The envelope detector 22 is a circuit for detecting the start location of the visible image formed last time at the 
time of visible image formation (search). 

When drawin g 14 irradiates a laser beam (low laser beam for playback) along with groove 202g, it is drawing showing 
typically the contents of the signal supplied to the envelope detector 22 from RF amplifier 1 2. As shown in drawing 
14 , the signal supplied from RF amplifier 12 is divided roughly into the signal S1 with small high level and level 
amplitude value (PP value: peak to peak value), and the signal S2 with large low and PP width of face. 
Among these, a signal SI corresponds to the field which does not form the visible image. That is, since the field 
which does not form the visible image is maintained while groove 202g has been in the condition (initial state) of not 
recording, as for the level of the signal reflected, PP value of a signal will become small highly. On the other hand, a 
signal S2 corresponds to the field in which the visible image was formed. The groove 202g condition is changing with 
laser beam exposures (discoloration), and, as for the field in which the visible image was formed, a reflection factor 
falls. For this reason, the signal level of the reflected light of the laser beam which irradiated the field concerned will 
become low. Since various signal components are contained in this reflected light, PP value of a signal will become 



[0062] 

The envelope detector 22 detects the condition (level, PP value) of the signal supplied from RF amplifier 12 in this 
way, and supplies the information on the boundary location of the field in which the visible image was formed, and 
the field which is not formed to a control section 16. 
[0063] 

Next, the contents of actuation of the optical disk recording device 101 concerning this operation gestalt are 
explained. Since the actuation at the time of data logging is the same as that of the optical disk recording device 
100 concerning the above-mentioned implementation gestalt, the activity at the time of visible image formation is 
explained. Drawing 15 is a flow which shows the contents of control of the control section 16 in this case. 
If formation of a visible image is directed, a control section 16 will control each part of equipment, and will detect 
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the start location of the visible image formed last time (step Sa31). A laser beam is made to more specifically 
irradiate along with groove 202g on an optical disk 200 (record layer 202). And it asks for the boundary location of 
the field in which the visible image was formed, and the field which is not performed from the condition of the 
envelope of the signal supplied from the envelope detector 22 mentioned above. 

Thus, if the boundary location called for does not take the location precision into consideration, it is the same as the 
location which the address information acquired from a special field shows in the above-mentioned implementation 
gestalt 
[0064] 

The contents of control of the next control section 16 are the same as the above-mentioned implementation 

gestalt. That is, a control section 1 6 controls each part of equipment so that the exposure of a laser beam is 

performed in the location moved in the direction of disk inner circumference from the detected boundary location 

only for width-of-face W minutes (step Sa35). And visible image formation is actually performed (step Sa36). 

In order not to perform address administration at the time of forming a visible image with this operation gestalt, the 

control which records address information on a special field is unnecessary. 

[0065] 

As explained above, also in the optical disk recording apparatus 101 concerning this operation gestalt, a visible image 
can be formed in an optical disk 200 with original data logging like the above-mentioned implementation gestalt And 
data logging of the point performed that there is no disk top clearance respectively is [ formation of a disk inner 
circumference side to a visible image ] also the same from a disk periphery side. For this reason, data logging and 
visible image formation which carried out the maximum activity of the limited disk record section can be carried out. 
Moreover, a visible image can be formed even if it is the phase (phase where the non-record section is not decided) 
where data-logging processing is not closed, since formation of a visible image is performed from a disk periphery 
side. That is, if the optical disk recording apparatus 101 is used, formation of data logging and a visible image can be 
efficiently performed in order of arbitration, and each users user-friendliness can be planned. 
[0066] 

C: The 3rd operation gestalt 

In each operation gestalt mentioned above, it is made to form a visible image in order towards an inner 
circumference side from the periphery side of an optical disk 200. On the other hand, in the optical disk recording 
apparatus concerning this operation gestalt about the optical disk 200 of a disk configuration, a field is divided into 
plurality with the radiation from a core, and it is characterized by the point which forms a visible image in order to 
each field. 
[0067] 

If it explains more concretely, as shown in drawing 16 , the radiation from the core of an optical disk 200 will 
prescribe that the field of an optical disk 200 (record layer 202) is divided into plurality. In drawing 16 , a field 51, a 

field 52 the case where a division-into-equal-parts rate is carried out to eight fields (henceforth a division field) 

of a field 58 are illustrated. 

The optical disk recording device concerning this operation gestalt performs visible image formation in order to the 
division field specified by doing in this way. In drawing 16 , the example which formed the visible image 1 in the field 
51, and formed the visible image 2 in the field 52 is shown. After this, visible image formation is performed in order 
with a field 53, a field 54, and .... 
[0068] 

Also in the optical disk recording device concerning this operation gestalt, the concrete contents of control are the 
same as the equipment of each operation gestalt mentioned above. Although drawin g 17 is drawing which illustrated 
one of the division fields (field 51), it cannot be based on the advance situation of data logging by performing the 
control same like the operation gestalt mentioned above in this way, if the system of coordinates defined by the row 
and column also in each division field are specified as the operation gestalt mentioned above, but it can form a 
visible image. 
[0069] 

(Modification of the 3rd operation gestalt) 

When the resolving power of the visible image to form is not required so much, a laser beam may be irradiated 
without meeting groove 202g, and visible image formation may be carried out. 

However, when visible image formation is performed without meeting groove 202g, the address information which 
shows a laser radiation location during visible image formation cannot be acquired. For this reason, it is necessary to 
establish separately the means for distinguishing any of a division field the current laser beam exposure location 
supports. 
[0070] 

Qrawi.0.g„i? 's the configuration block Fig. of the optica! disk recording apparatus 103 concerning this modification. 
As shown in dr awi ng 18 , the configuration of the optical disk recording device 1 03 is each operation gestalt and 
these contents which were mentioned above except the point of having formed the FG circuit 21. For this reason, 
explanation which attached the same sign is given about the same component 
[0071] 

The FG circuit 21 outputs signal (FG pulse signal) 21S showing the rotational frequency of a spindle motor 11. The 
reverse electromotive style obtained from Motor Driver of a spindle motor 1 1 is more specifically used, and pulse 
signal 21 S showing the rotational frequency of a spindle are outputted. The FG circuit 21 in this operation gestalt 
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outputs 16 pulse signal 21 S, while a spindle motor 11 rotates one time. 

Drawing 19 illustrates the contents of FG pulse signal 2 IS. An axis of abscissa is a time-axis and, as for drawing 19 , 
the spindle motor 11 shows that one rotation 200, i.e., an optical disk, rotates one time by the time amount for 16 
pulse signals. 
[0072] 

A control section 16 detects whether the current laser beam exposure location exists in which division field (division 
fields 51-58) from such FG pulse signal 21 S at the time of visible image formation. The detection means of the 
control section 16 in this case is explained concretely, referring to drawing 19 . 

As shown in drawing 19 , the FG circuit 21 outputs 16 FG pulses, while a spindle motor 11 rotates one time (i.e., 
while an optical disk 200 rotates one time). A control section 16 detects whether a laser beam exposure location 
exists in which division field (division fields 51-58) by counting every one FG pulse supplied from the FG circuit 21. 
[0073] 

It combines with FG pulse signal 21 S supplied to a control section 16 from the FG circuit 21, and the timing to which 
address information is supplied from the address detector 14 is also typically shown in drawjng J9 . Thus, a control 
section 16 is the timing to which address information "0" was supplied from the address detector 14, and the pulse 
supplied from the FG circuit 21 is taken as a reference pulse, and it treats it. Although address information "0" is an 
example to the last, it is a value beforehand set up as address information showing the starting position of the 
division field 51. 

A control section 1 6 detects a laser beam exposure location on the basis of this reference pulse. While two pulses 
including a reference pulse are specifically supplied, the purport by which laser radiation is carried out to the division 
field 51 is detected. And while the following two pulses are supplied, the purport by which laser radiation is carried 
out to the division field 52 is detected. Thus, whenever every two pulses are supplied, the purport from which the 
division field where laser is irradiated changes is detected. 

And if the 16th pulse is supplied from a reference pulse, a control section 16 will detect the purport by which laser 
radiation is again carried out to the field 51. Below, by this repeat, a control section 16 can detect the pulse supplied 
from the FG circuit 21 (count), and can detect whether a laser beam exposure location exists in which division field 
(division fields 51-58). 

In addition, in actual actuation, after taking into consideration the decoding time amount in the address detector 14, 
it is desirable to determine a reference pulse. 

Moreover, when removing the optical disk 200 which performed visible image formation using the optical disk 
recording apparatus 103 from equipment 103, setting again and performing visible image formation, it is desirable to 
perform alignment made to correspond to the division fields 51-58 with high degree of accuracy. In such a case, 
what is necessary is just to control a control section 1 6 to make a pulse number while an optical disk 200 rotates 
one time increase based on the pulse signal supplied from the FG circuit 21. For example, if 32 pulses are acquired 
while an optical disk 200 rotates one time, highly precise position control can be carried out. The approach of 
supplying the output signal of the FG circuit 21 to the PLL (Phase Locked Loop) circuit which is not illustrated, for 
example as a means to which a pulse number is made to increase can be used. 
[0074] 

Thus, if the approach of matching with a certain address information (for example, address "0"), and determining a 
reference pulse is used, even if it will be a case as the optical disk 200 was re-set in the optical disk recording 
apparatus 103, a control section 16 can detect to which division field a laser beam exposure location is always 
located. For this reason, a problem which carries out misformation of the visible image to the division field which 
should be formed, and out of which it does not come is not produced. 

In case a visible image is formed, a control section 16 detects FG pulse signal 21 S supplied from the FG circuit 21, 
and if it becomes the timing which should form a visible image, as each part of equipment is controlled and a laser 
beam is irradiated by the optical disk 200, it forms the visible image. Under the present circumstances, a control 
section 1 6 can form a visible image without a disk top clearance like the operation gestalt mentioned above by 
controlling to move a laser beam exposure location to a periphery side, whenever an optical disk 200 rotates one 
time (whenever for 1 6 FG pulses to be detected). 

Moreover, the decision approach of a reference pulse may take the approach of preparing marking not only in the 
approach of using the decoding address but in the specific location on an optical disk 200. Specifically, marking is 
performed to the specific location (for example, between a PMA field and lead-in groove fields) of disk inner 
circumference. And you may make it determine a reference pulse using the output signal of the envelope detector 
22 obtained when the specific location (specific radius location) concerned is reproduced. 
[0075] 

In addition, it is common to provide the FG circuit 21 which carried out the rotation drive and mentioned the optical 
disk 200 above in the optical disk recording device which carries out data logging by the constant angular velocity 
(CAV:Constant Angular Velocity), and it has detected the rotational speed of a disk from pulse signal 21 S outputted 
from the FG circuit 21. If such an optical disk recording device is used, it is possible to apply this modification, using 
the existing circuit as it is. 
[0076] 

D: Modification 

It cannot pass over each operation gestalt described above to the instantiation for explaining the contents of this 
invention to the last, but deformation can be added to arbitration in the range which does not deviate from the 
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contents of this invention. Below, some of modifications are shown. 
[0077] 

(Modification 1) 

In each operation gestalt mentioned above, in case a visible image is formed in an optical disk 200, it assumes that 
the data (image data) applied to a visible image from an external device (host PC 110) are supplied. However, this 
image data may be beforehand stored in the optical disk recording device concerning each above-mentioned 
operation gestalt 

For example, when the alphabetic character formed as a visible image like a figure or the alphabet is restricted, the 
image data concerning the alphabetic character concerned may be beforehand stored in the optical disk recording 
device. And when a user operates the device operation section (not shown), you may enable it to choose the 
alphabetic character formed as an image. 
[0078] 

(Modification 2) 

You may make it form automatically the time stump information in connection with the time and time of day at the 
time of record as a visible image, without being based on directions of a user, whenever it carries out data logging. 
What is necessary is just to supply time stump information to the optical disk recording device 100 at any time from 
an external device (host PC 110). 

Or the user name is registered beforehand and it may be made to carry out automatic formation as a visible image in 
which this user name is shown. Registration of a user name is performed when a user operates a host PC 110. And 
it may be made to carry out automatic formation at the time of the last which carried out closed shop operation of 
automatic formation or the data logging whenever it carried out data logging. 
[0079] 

(Modification 3) 

The optical disk 200 is offered by each manufacturer and it is also the present condition that the properties of the 
record layer 202 (group 202g) differ for every manufacturer. For example, when the rates of heat absorption of the 
record layer 202 differ, it is also assumed that the level of a laser beam which should be irradiated in order to make 
it discolor, the level of the laser beam which should be irradiated in order to form pit 202p, and differs. 
For this reason, data logging and visible image formation to many manufacturers' optical disk 200 are actually 
performed beforehand, it asks for whether it is suitable to irradiate what laser beam, and this value may be stored in 
the memory in a control section 16. In this case, when it matched with the identification information (disk ID 
information) which shows the class of optical disk 200 and being stored, after reading the disk ID information on the 
set optical disk 200, the laser beam exposure in alignment with a disk class can be carried out. 
[0080] 

[Effect of the Invention] 

As explained above, according to this invention, the optical disk recording device which can form a visible image can 
be offered irrespective of the situation of data logging. For example, it is possible to form a visible image also to the 
optical disk which will have the schedule of data ****** from now on. 
[Brief Description of the Drawings] 

[D rawi ng 1] The optical disk recording apparatus 100 concerning the 1st operation gestalt of this invention is the 
sectional side elevation of the optical disk 200 made applicable to record. 
[Drawing 2] It is drawing for explaining the configuration of an optical disk 200. 
[ Draw ing 3] It is drawing for explaining the configuration of an optical disk 200. 
[Drawing^] It is drawing for explaining the configuration of an optical disk 200. 

[ Draw ing 5] It is the block diagram showing the configuration of the optical disk recording apparatus 100. 
[E^awjngj>] It is drawing for explaining radical Motohara ** at the time of forming a visible image. 
[Piawmg.7] It is drawing for explaining the contents of the image data for forming a visible image. 
[Drawing 8] It is drawing for explaining the TAO method which is one of the recording methods. 
tPxawjOg.?] It is the flow chart which shows the activity of the control section 16 at the time of data logging. 
[DrawingJ 0) It is drawing for explaining the basic actuation at the time of visible image formation. 
©Jia.wmg_.L1.] ^ is the flow chart which shows the activity of the control section 16 at the time of visible image 
formation. 

[Drawing 12] It is drawing for explaining the effectiveness of the optical disk recording device 100 of operation. 
[Drawing J 3] It is the configuration block Fig. of the optical disk recording apparatus 101 concerning the 2nd 
operation gestalt of this invention. 

[Drawing 14] It is drawing for explaining actuation of the envelope detector 22. 

[prawing J5] It is drawing for explaining basic actuation of the optical disk recording device 101. 

[PiawmgJj?] It is drawing for explaining basic actuation of the optical disk recording device concerning the 3rd 

operation gestalt of this invention. 

[Drawing 17] It is drawing for explaining basic actuation of an optical disk recording device. 

[Prawjng 18] It is the block block diagram of the optical disk recording apparatus 103 concerning the modification of 
the 3rd operation gestalt. 

[Drawing 19] It is drawing for explaining basic actuation of the optical disk recording device 103. 

[Description of Notations] 

10 .... An optical pickup, 11 .. Spindle motor, 
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12 .... An RF amplifier, 13 Servo circuit 
1 4 .... Address detector, 

1 6 .... Control section, 

17 .... An encoder, 18 .. Strategy circuit, 

1 9 .... Laser driver (driver), 

20 .... Laser power control circuit (LPC), 
22 .... Envelope detector, 

27 .... Data-conversion section, 

28 .... Frame memory, 

29 .... Buffer memory, 

100 .... Optical disk recording device, 

200 .... An optical disk, 201 .. Protective layer, 

202 .... A record layer, 202g .. A groove, 202p Pit, 

203 .... A reflecting layer, 204 .. Protective layer. 



[Translation done.] 
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7. - £ a fi ( SH ) Olz-ICttflttrftlX, 7;U-720 2^C3ritIffl»a3^»f 

feu c tic j: v g«a#0»«f»fff on z . 

[ 0 0 21] 50 
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0 4 _( a. ) ~ ( g ) tt . Jti-^^OO (!E»1 2 0 2 ) cqttB«»fpB??-llfe*# 
fll t * U t <?> ? 3 . :<ii?^@4 ( ol ) tt . *T , 4 X 7 2 0 0<i)fft@?J) l J, p| @ 
C * t J: ? IC . #7*.r7v , 2OO±0t&«4lC7^77^y|-$:$rAJ t *3 £ I) « V 

04 ( fc ) tt . *I41 tU**SLfeH?liI. ^17, 04 ( c ) tt . B4 ( i ) C 
5tl«4Ztr «C«*LJfelf ftl. 04 (c) tt . 7* - 9 SE * ( H 8 ) * <& *J Jt t 
ffiHttl^WC, JtTfit?tt*BCl7llI. C9J;?C7^-7 2 0 2 

[ 0 0 2 2 ] 

C C . 5" - 9 IE H. * (03) fegaflSKff* (04 (g) ) fc . 7 ;U - 7 2 0 2 10 

«?tiici)c^u. °i«@«pafi*cttmm^-7*- ( °j s fj bo °r «g u *x ) <o%$ ? v 

h 2 0 2 Ptff^rHfeSJttiCJ; 1 ^ 6U7ll?C^ItT}i3f , ± 

gUfeiTCi^QCy K 2 0 2 Ptt^SKC?Jat3C);*f f SU^f 7?})I^4D 
. C y h 2 0 2 PtfifetJCiCt'j, b £ *3 ffl ■« #B » ? * tt < tt 3 * i) £ 
B K tt * U ft 1 1 . 
[ 0 0 2 3 ] 

»±. i7'/Z7 2 0 0 C)SffiilBtbi#, C<J)d;?c, *7< Z!7 2 0 0 9«Ett, 20 
sE ft 1 2 0 2#*6tItt«t*l/Tl)J«5Ht. «S(9CD-R7< 
J . 

[ 0 0 2 4 ] 

(*t" < 7 0 £8 81 otttf) 

0 5 tt . *56W©-XB6P«C«33t7'^X9sESIIg1 OO©iia5^04lP)?7'Dy5 
0?& 2 . 

0 5 C /Tv T J; 7 C , *f <77E»RI1 OOtt. *Cv97y?1 0. 7 C > K * € - 
71 1. R F 7 > 7 1 2, y - 3f H 85 .1 3. 7FU7*flln»1 4, f:-J"l 5. S'J # 
SJ 1 6. X y □ - 7* 1 7, 7 f- 7 7 7 13 ?& 1 8, l/-tn^1 9, l/-f A7-MI 
0 8 2 0. 7 - ? $ & 8P 2 7 . 7I/-A*EU28. /U 7 7 ^ i U 2 H 1 i 7 tl Z . 30 
[ 0 0 2 5 ] 

IB, *t"^79 (*X*»1?B:CD-R7 , <xni*) 200 

* C y 7 7 y 7" 1 Ott, Iz-f^U-F. 1/ > 5 7 -|(()*?^, ft 
S**^t-#Vl7*t3i;y K 7fc I . 

*7*< 77 2 0 0 C«U77 , -HE8tfi7i6, »lllltt*7< 7 0 2 0 0 ClEtS7 

U 7 » « b . *?*X9 2 0 0tfi}®«'J*t**tJ. * C y 9 7 v 7- 1 Ott. X * ^ 
§7ft?EFM (EiHt to Fourteen M o d u I a t i o n ) £ ffi 7 
ftfeRF**tRF7>?1 ZClAt?. 40 

* fe , 3t C v 7 7 y 7* 1 Ott. t:>y^-Ft*l. *f ^7 5 2 0 0 0 I 'I *C J; 
i7E:»y^-FC«»Hin. :9lillC«gtIlftl/-1CA7-Mi 
0*&2OC#*&*3. 

[ 0 0 2 6 ] 

R F 7 > 7 1 2 1*. 7 , -*«EI!H»»Zl)ttg«B«©»ai»cairHT. tf <7!?200 

#>iSttrii7*<?)u^^t*t*^t-?--afia»i 3. 7HU7^inioi?&i4ftyicai 

73 t 2 . $ £ , IS - 7 © I! 4 t f" 3 » tt . * C y y 7 y 7 1 0 # >J tt» ? tl 3 E F M 
M?lltRF*9tj|«L «l*«<2>R>«§t^-3fH» 1 3. 7 □ - 7 1 5 ft V IC 
iH 77 t 3 . 

[ 0 0 2 7 ] Bn 



# 
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7*3-9" 1 5 1*, 12 Ht*- 9 <2>ll£ft Cfir HT, RF7>?1 2#H&l87ftIEFMft 
7HUZ«aiiaHl4tt> T , -*iE»*ftZUtt3faB«©»fl?B», R F 7 > 7 1 2 # >4 
fB (f <7 7(5ttf<l«) t ft ft U . H) ft BP 1 6 C iB A r X . 

7 - 3? @ S 1 3 I* . X O K - n 1 <2> 0 ft S'J ft . *ey?7y?l 0Cfi')l7> 

-azsift. h^y + ^tuafttft?. -?--atH»i 3i*, ftu «p bp i eam«»rtii 
siftftftcft-* 9= . no f it - 9 \ 1 fttftttti fettoft^t «»* i . 

[ 0 0 2 8 ] 

U--y*A7-S'JftEI»2 0l*, 3tfv5'7y7-10<9L/--^r^^-( ; »^^ti^tT.ZU 10 
-rA7-t$'J®r^feiy)0)lal?S?^^. U--yA7-tU»HH20tt. *C v 9 7 v 7 

1 o^ti^ru-^'ittiertLiiai^, su ft an 6#i>tt»7ftzft«tti/- 
-y* a 7 - © a a*, t ft * « « * c * ?= . T-9izMv^®.m®mfit-zfijtLm<>)&m& 

U -fA 7-5)1/ -y*»f*C y 7 7 y 7 1 OtfiJ lU^ftUTCI/ -t F 5-f A 1 9 

t war i . 

C0O291 

Av77^cyz?tt, T , -»fii<c*u:>Ci-n 1 o # * ft » 7 *i z ft a . 

t«ht, *7*77200ICt5!*r^?=7-? (!6S$7- •?) tFlFO ( ftAftfcffi 
b)»5SC7§E«*Z. I>J-r 1 7», A y 7 7 * t 'J 2 ? *m & * ffl 7 ft IE Ht" 
-*7EFMfttSb. ZI-7T-/IS1 8 C JB 7J 7 3 . Xh7f-7HS1 8 t* . X > □ - 20 
?17»*ft»7ftfcEFM«ftCftll1ft«jE»»*tffl), l/-fF74A1 9CM7J 
tJ. l/-tF54A1 9 1*. 7 f- 7 7 7 El & 1 8 # ft IS 7 ft 3 IE 1*7 - ? C ft b 7 ft 
s8 7ft£ltft * . U-^A7-*Jft0a2O©$'JftC*-yi)7. *C y 9 7 v 7 1 0(91/ 

* - K t B»t Z . 
[ 0 0 3 0 ] 

7U-AX€'J28tt, W ft II ft EE ft C fir II 7 . J 7 h □ > C i - ?1 1 0 # >4 ft IS 7 
ft I ft ft . t * ft t . 3tT'^7!7200±IC^E)E't^?Rr«BftC«l7 : "--$' ( H ft 7" — 

9 ) tmnti . 

:<5l«f-?tt, RSttci)3t7^77 2 0 0 (KtlZOZ) CiKt^J F y H)I 
lt««,t3B»f'-H*d?ft?. CC?*ftft»ftC3rll7tt. IE IS if 2 0 2 ± IC 30 
»«?fti7*-7Z0 2H»tt (flfttt) C ft -* * . 2^f <I9t 

* 0»»ft* 9ft£AC «fc V «*7 tl 3 aft* t B 1)7 II 3 . iVftftftCI*. 06 
C ft 7 ? C . f/7?nSi57J| ( -7 2 0 2 HfflSK*ti?S ( 1 1 ft ) H., 
*ftA»«iT , <Z?ftHC(loao7a#C1fi. 2ft. 3ff. , Utn. -75, 
ftftft(1<f1ft)#«>. ti*<9ft«ftlC*tftttit7. ft §+ SI M ft § C 1 y'J , 2 5'J , 3 9!). 

. *ft5£7 3 . 

C<9J:55«8«ta[ltI^tt, 7 1/ - A * E 'J 2 8 CI* . 0 7 IC ft 7 ft I J: ? C . ft 
V?yC^ftttit7ftfcfti87'-'7'#Ig«7ft3. *ft»»ftC«3»IS7 , -*tt3Cv I- 
7 ft 7 ft , IFvl-fct'i! (Z93*) BSfii)l*t»atI. 

2 fir . 7A-7Z0 2>Ctt»l7KI/X«i*ie8 ( 7 » - 7 * ft 31 left ) 7 ft 7 II 3 40 
# H . C07FI/Z*K^eSitfe«af-nfflitU7Cl7t*ll. 

[ 0 0 3 1 ] 

7l/-Ayt l J2BClirtltli7 , -^H;, IX 1 K y h C V S!) ft ft 1 6 C J: 'J ft * 
ffi 7ft . 7 , -'?ftftft27lCtt»7ft2. 

7- •? ft&8P 2 71*. 7is - LA^V 2 8;!^ftJ£7ft;fePgg|7-5MCftfl]!»?fjE$Q3I¥ 
t ft I) . 1/ - -9» K 7 <f A 1 9 C M ti t 3 . 1/ - fF 7 'f A 1 91*. 7*-*ft»S27#'i 
b-H"A7-SHPH»209a*CS^U7. *C v 9 7 v 7 1 OO 

[ 0 0 3 2 ] 
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OM(Rea.d Only Memory) fRAM (Ra.ndom Access M 
e (m O lr y ) tm«J3?rtl3^t'>l30t#UTU3. VJfl * 1 6 , Xf u S OCfdD 

*«*tizw«0Si«i7'ci2 ,! 7Z,c#ii. ftr* .< 7 ? tsaise 1 oo®*it*j*i, r 

- 9 lint ? fcAOO 7 * - J Z*-af«*<3>*ijflp. h y v * > 7t -£««t®g!ia. ffi 
8A7-fOl!l*. 7C>F*f-»1 1©e»iy»9tff?. 
AJ:»*?<7?CaRIl 00 <9«J*lfcaa 7 & S . 
C 0 0 3 3 ] 

(t*- * eaaac-j ii t ) 

3! C , *7*^X7lESKi10 0ci)*«:tt5il)^i)iafit477. 

ttUWC, *XJt»«C«Z*7'<79E*RIl 0 0#J*fflt3T'-7'feao>7i5t?St 
Hit * 3 . *«JS»«C3irll7tt. h7y?7vn>n3(TAOM) tff fflf I 
C**«*UYl)Z. T.AOS3H:, f*- * ©ttfiS (S?«f) t3r***ZfciftcJK 
< B u mi.z feafij*:?fc I . 
[ 0 0 3 4 3 

TAOSitCUtt, H8C«5«ttCjRtJ:?C. *7 , <Z9Z0OC*JtZT , -*E» 
[ 0 0 3 5 ] 

9?D77/,y?y«8 (pma: p^oUam Memory A f ecu) cleat 
411. PMAflMVtt, T < 7,?®% itU >V7 y 9) C*V5tt£«)^fl.3«Jitii 
I) . t* * 7 0 G) n HffllCfltl t 3 . 

i tu7. xct-- ? ? tea (itisa) r i . PMA««cse»r<ife7K^*8 

St2ffiiC«atlJ;?CU-747ft4l7. ?CL7, TAOSS7tt. t*^77 

±CP«0«<7'-'?tleat3CVttlfflUTl)3. 
«.±#*S*»«C*U7ffll) ? seas* (TAOTjjS) 
[ 0 0 3 6 ] 

®9tt> t" - •? 15 8?ft7lft<2>!ty4P8Bl 6fl>SJ«CJSt*t7D-f r-F?J»I. 
. C 9 7 O - f r - f- t ffl u 7 att a& t 3 . 

J. - If C <fc V . OOCJtf <X7 2 0 0 #Cvh?tl, t* - ? 15 a 

itt»«*rvrfti>j. *y « at i e a . r a * » t iw • l. . ^T'^noocf-^ies 

t fi 7 . T*-5'i5a«t0S)^P3§tt. 4**<<>ISt*|B|«!?&3. ttTC^^BfpnStii 
[ 0 0 3 7 ] 

tilfttf 1 6 I* . *T-^79ieaH1100®S8PtSUapu, 42yh-74l£*7-.rZy20 
0<5 I J-F4>il?flil, lea«*»»«Jftftl)»d. PMAlffltfiS^ (Zx 
y 7- 8 a. 1 0) . tL7, P MAUKcDBvCSf - HftTillt *t7 F 1/ Z*« 
# IS a 7 4l 7 I) 3 # S # t ?U g!l t 2 ( 7 x y 7- S a. 1 1). 

?UJBIfi*»rfcSfla?»>3»fc. tetit, PMAmM#^suIS10l5aT'-i'(6)»Tffllt 
*t7F^*«tl8?ffe»d(xfy?8(Ll 1 YES) . S>J * » 1 6 fit . 3 IS 
7KI/X«*»*tf'/X74iC. I/-H»i«riiij;ney77y?l QQtiL 
■ t 3 ( 7 7- y 7- So- 1 2) . H7, f->£8tl»ri ( 7 r y 7- S 0L 1 4 
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-fc. ?"JayiS«»53ttt?ft 3 J»d. t«t>T. P M A«M» « flu® ©let! 7*- 9 7 
fl£lt**7FU7*«tRtt?9 ! «»->fej|ia(;iTv7'8a.1 i : NO) , 0J 01 
61*. < X 7 2 0 0 CI* * MT- 9 ieS»f fifcft 7 I) tt II g t fJffi? * I . *tnvim 
W 1 61*. 13 $ fit I (ea*K©ifciRfltl) Cb-><3t»S«nU?C*ey77» 
7-1 0®ttita«L ( X 7 y 7- S a. 1 3) , t* - * £ » t H1& * 3 ( X 7 y 7- S ol 1 4 

) . 

[ 0 0 3 8 ] 

r- 7Ses*H*&ufc*tt. b - (?> » » fit i (lesfiti) t * r 7 h- u x mnv« ?f 
u7i»iiiQ»i4»iitU0aii ec*»a*?(ij. hi* as 1 6 1* . whu^ki/x* 

*S C S ? > A v 7 7 * € 'J 2 ?C««?liIE8?->t«»llt^HC. £ I S SP 10 
* S'JflPb 7. 7-- * lEttt b 7 II < . 

® * . $>j sp bp 1 6 1* . f-?sst8itn (^jy/soLi 5) . st ■ & & t ty « 

b . T*-7EBtMffll:tfi*7KI/Z**tPMA**cEatZ ( X 7 y 7- S ol 1 6 
) . 

c <<> <t ? ic . vj ii a; 1 6i*. i iof-5aatfi7c)!c. T*-*iES»7fflatjrvt 

««t P MA*«CBitlES* I . U7, VJ4PSP 1 6 1*. r* - * <9 £ sB SI ? *3 Jl d I* 
. U<?>PMA*«CieS?tlZ7K l/XiK#Stf < X?tiC««?U?CU7, 
T'-^ieatff?©?. t* < X 7 ±R£III>2 <7'-^lE§tt3CV#-?f I. 
[ 0 0 3 ?] 

X C . SUfiPBP 1 61*. 7*-7*E»t*4c»Tfetf)05Ba ( 7 □ - Z « B ) # i - « 5* 20 
C < fc , ;?lt7UZ»5»<D*'JKt<T7 (Xfy?8a1 7) . 

fJHtt»»1»«tt?«)3»d ( X 7 y 7- S ol 1 7 : YES) . SU fl ff 1 61*. H I § S3 f 

sy n b 7 d - k 7 ^ i- fg © le a t ? 3 (xjv?sai 8) . 'J-f^^nnBit. se 

?!iaiSS»rS^tt?fcZJia ( X 7 y 7- 8 ol 1 7 NO) . VJ & gs i 61*. U - K 7 0 f- 
[ 0 0 4 0 ] 

(?«H9»«tn»i5llff) 30 
555 C, *JaB«<&»flft tZB^BffWStttwr Z . 

1 1 PSK I* , %T a X 0 2 0 0O*fl«»m^H«cfilit7<T7Aaf»att?»)2. 
<fcv#ft«)C§S£BB?-3*. 01 0 IC 48 2* IC * * <fc ? IC . 7'^77<<)5'h^#^pt3llC|D|it 
7. °J8fi# 1 . ^Sil2. ^£B«3<3l«7^i£B#J&Ji£#ftt)tiZ. j» jfe , ffl ^ o 

IClPlit7fffttL2 (01 0 IC /Tv * * 6P © ft 3= ) . 
[ 0 0 41] 

9iii**tnic. 7*4 775i-fl0«nj<cntf7M(?aB{ii. °i $ b ® 2 . 

c*ic<fcv. t"- •? isaQiiff i*3ftic« n r. °r aiif«t 1 z c v 9= 3 * ? ic t 
2 & m -t $) z . 7 , -7iea©7n-x , 5!5a»?-ft73VHr. 7*^77*ietsm 

«*»£r*i«iiaP6?»>r>7e. '>* < veJHS«itt7Rn«:g«inst3f^s?b76F<si 

M#2llC*?:#i£b. 7* < X9*Hffl»iJiJfflB*»at*Z«fc7Cbfcfc<?>-?»)Z. 
£ £ . ffl<938Btt(°T£Bff1. ? & B * 2 9 ) CTll7tt?^5ni«i^@i; 

isi# -> 7»j« r 3 j; ? ic b *-st£i* «T<?>a v ?*» 3 . r«t>t. fic?<zHa#i; 

P3llClS]it7qI^B^^fi)E'tff?r?'i;t-ai* 1 . 7^-7 2 0 2 ? CiSo 71' - t*SMt 

?3£<y>ici*. < x ? 2 o o <? q ie sua t r- 9 leant v 1* &icft 7 /my *> ') . ft 
ai®*y«n»#**c*j. 7 , ^-7 , 20 29-iciea?ti£7t--i/x<B5*g(fitn« 

*) tHairZCV#7?2<«Z*&£#£l;Z. :0^<D. B*93?lBft*»J£l*. 50 
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1: 

C 0 0 4 2 ] 

a - -?* c <* . *f<77ies^ii o oc*f < X5 20 owcy hrn, °i « is # <?> 

Ktf « /Tx * r ft 3 V . U • 1 6 1*. n 1 % BP t W ft U . *T9J;7C17JI?<X72 
0 01C?aiI<5»«tfi'j7ll < . 

tMri»ecfiii7. 9iBit»«t 3 it&flti t rx?-hfflu . »Ttit 

[ 0 0 4 3 ] 

SI fli BP 1 61*. Jt7*< X^JS^I 1 0 09§S!t«il, V v h T tl&%r 4 Z 9 2. 0 

Bl t Z ( 7 x y 7- 8 ol 2 1 ) . CUT^y*^®*!*, *7< 2 0 0 Cfill7f iDS« 
* tl I t III) . ***»«C*l)7tt. 2 0 0 <i)«JHiifi (ffJ^ffh? 

y9ffiS*&#<9ftS!)#, «»H*c3?«Jti7iiZ. ft ft ft ft I*, t*- ? leiiicSy it 

[ 0 0 4 4 ] 

fjaasjmtfi-jftjaft, rstt, » * hsiki ^g«ei® 7 * - i- 

ttlt$t7 F 1/ Zllitli??^!^ (Zfy?8o.n YES) . Si'J ® BP 1 6 t* 

, k u >i ^HoBrfflH*t»a;t ? 7 * - ustat z . in, skm 

fettiC, Iz-fiJUW^llUTiCv^Jy?] 0©ffllt!I«itfill ( 7 7 y 7 S 
Ol2 3) . HBC^IiitiiSUTll < (Xxy7-S0L24). 
[ 0 0 4 5 ] 

&J&BP 1 6CJ;o7)tiDU3, $0<?> qJ«S«<?>ff£J5)?7 * - HtiColi7<9SHtSl 
±^ufecfc?n: (01 o) . ***»«ca»i)-ri*. ^«a«t pjstt s*S£. 7* 

h (It 1 # , ^Sff^tZ^B^X^tittCSI^jICbT, T , ^77±Pi^5< 1 Rl 
8E#<9JF2fi!?#?-4l3. 0 1 Oi:itl?tt, °J£B«1<?>7?-hfli:i*°r£B*2<2> 

i>h'ti^HD (mm) -? & m . °rs@«2<?>7^-nittVRjffiffl#3©x>h'tt 
c©<fc7*i»B«?>«iigao*»flrt«i!r7fe«c. *t* < 77 2 0 ooiffftftisEci* 

. ffi0r?^Ufe°I«B#o)75 , -f-fltft/Tvt7h'l/7ilS^^*Sjn7-ft3*:?IC5!- 5 7t) 
I. $'J flP BP 1 6 1*. »»«Jttfl£U7ll»JtlZ7FUZ*Hfi»<J, ^B<?>g«B*t» 
JftZy-htitfFJKdftZtf. 7*-l-fltil*JJ».T<?><fc"ycU75fctoI. 
[ 0 0 4 6 ] 

*^ ffif* JS?I* . -E)0°J^a^ff^lC-5?=^ffltlT , ^77'ti (.T 4 Z 9 ¥&l5®<>)ffi 
) W(*. ^*D;^U3-fl ( £ V 2, I* 5 m hn ) ?ftJen)5Sf I (01 0 * * ) 

. us>£iy), S'jfflBPi 6(*. &7 f u zfe&#xtffi®cr>-z$mm®o) 

mm 7 * - t- ttl # v> , f< 7 7P3@ICiW*«it»fll,fettIt, 5 0 ff* fi)t * 7 °r « 
B®©7'5'-HIf>:tTJK(y)I©-?*»3. # , PSrtig«B#<9WSS ( 7* - 7 1 ) 
ICEO, «W<5ittRl$iU7tJ;ll. 

SJ ft BP 1 61*. U©«fc?CU7*ttfe7*-^fflICU-**tfK»?ft3«fc?C*Cv 
7 7 y 7 1 0 ©fit I t SJffll U (77y7'Sa.2 3) - 8 B » Wf M t d *& t 1 ( 7 7 y 7" 
S ol 2 5 ) . 
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( 0 0 4 7 ] 

^CPMA«MtllibTtai@I<9lSl$T'-'?e)^Tffllt*t7f ; U7'IS^flf®}|-f?= 
(XTv?8a2 1 : NO) a> $'J ® V 1 Q OWBPl&tltmt 2 , C <9 *§ £ 
- VI® 3 \ 6 tt . *T*-(X9200tt*JSgffiB«»JK»rfiOtLTll«U7**Z9VfJBr 
U . ^dfl;*to^ttZX?-l-fflICU-^*#KjfcTft2£?c*c y ?7y7M 0 9tt 
1 1 tIJ * t 7 (Ztv?8olH) . ^UTRJEB&ff^tHi&tS (7tv7-8ol2 5 
) . 

tii?. :9x^-(-tii:«ziiHiSijBisi 6©/tyc*fi?-fl.Tiii. 10 

( 0 0 4 8 1 

*7KI/Zttffiff. 7 K U X « iH H % 1 4 #>> *J # S3 1 6Cl»ttA?*lJ. t>J « 8P 1 6 

tHr*- * t HDK&fcW U , IISSB t KIBb 7. ^aB«0«Sft ffo 7 ll < . 
t © tt , SU B V 1 6 tt . 5Ifiii9ifli , t»Tt n (^7v?8cl26) . °f If B & 9 
i)StlteUfeX?-HIItfvt7Fl/Xfiit«S«IClEStI ( Z r v 7 S ol 2 
7 ) . 

( 0 0 4 9 ] 

-9^5 C17, S'J B 8P 1 6ttgfflB*»H?t<5?fcZ#c. Jf5*«MC. °J ?S B # 0 ff* 6)c 20 
7 * - h ttlt mt7 K u xtt«-SiEa* 3 . H7, CO»»fR«ClESril*:7 K u 
Xtt«#*tfltl»H.«W*«it7*^X?Wa«C»»U^ttl»ii*f*.ttg«B«<9 
MtfiTCVCJ; 1 ;, JfcT* < *7 200±CBB«<°J£B#<?>^Ji)< , tb7U3<?>7«$> 

z . 

( 0 0 5 0 ] 

ctit?oa?stt. «s±. 7--?iesi*. qr«B«»sr^ v ^tii'ftfl-itTftff net 

ISi[ <fl b £ # . Cft"5©Sffttiai,7e?J;?cnuHTH. $ 2, tt\ i - flf IE 
87- * ^«B®t^£b7&ttlfttJg*b;tLj#£c. MBB1 8tt, 7*-*SSf*IC 

«u m (@ ? 1 7 a - ) t ft i». 7 mc, 3£BBx?j£c«zsya(Bi 1 icmr 

70-) tSi)7ff ? J; ? Cb 7t ill. * ft ft 17, ±)*L*.. t* - •? IE ti af . SJSB« 30 
?J;7Cl7t 

^ 2 0 0 CJ;fttt, 7* - * IE » . WBBBflfJStffB^mSTkSUr*?;:*;*?*!* 
[ 0 0 51] 

k)t%t£®\ 2 tt . ftr^Z^lEliSIl O0tSll7. *f <X9 2 0 0 C^17, 3 

i*'!'*!?-^ («ffiT* - * 1 , ^flx" - •? 2 , *At*-*3) ft 

, «*<3>*ffl©*>f|>J|, it 4 I k \ < M h il, 2 , M h^S) IC ^ II 7 <9 °T $ H # » 40 

a? t fi o »a t Aim T 2 a ? *> ? . 

*5g?HlC«?*7'<X7lEMil?i1 0 0 t m II tltt, Ctl!i07-^iESV5iaii»K 
ttffl9Jl§-?« ? 3*0. fcfcfci*. BfflT*- 9 1 t lESfb £tt> £4&t*- 

7 . 1 ~3tt^7!EJSUTT'--?IE»t9D-7-«}Sbfett?ftll>;°f«li 

lt»UtICl!»?f8»ofeftnr<H$,7llI. 

^©tt, *ffl7"-*1®«C, £&x"-y2t&lEMrZ**£C£&7 : *---$'Z<!)7-f|~ 
*2t?«IiH7»Kn, >fl)^>*:5Catg«?M. 
( 0 0 5 2 ] 

* . »i(!)iSttffi7ji](57, *i7 , ->i~8tt^7a»ujt«. Mun 50 
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[ 0 0 5 3 ] 

Rl««l,feJ:K. *X«»ic«IX5 , ^7E»»ll OOlCJcHfir, 

2001c. ^jr^t*- v tc?aB*9»fflte ? c 7. ht, 7*- 

±P*f§l2<<7lofl7. CQfed^). PR ij tl £ t- a J. 0 leafftJS ( gEfil 2 0 2 ± 9 7 h - T 
2 0 2 2) tiXRiSilT, T , -7 , Ell3T-J;»g«B*»jfft*7C*tf?3=7. 

c c-yg^ffigopsfttT* a t, o * *> ft 7 # . r- * an© 7 □ - zwrntt 

rft7U«Ug«. t«t)t*lEa««»ra£L «USPB?»)o7 6 . RTfiH«©»at 10 
I . 

[ 0 0 5 4 ] 

( fi 1 X»»tS9^»ffl) 

JH±tt«b&XM»«Ht. ^fiBH^Tiffl-ffliciarr. ffici»t»izcv»?n 

. JUTC *i <9 tl < -5 » Imt . 
[ 0 0 5 5 ] 

(1 ) ±Msx*»s?tt. ^ana^ar??* x?*a»finiwtt-;e*vb7iifeflf 20 

tfXtt»S%fltt4>SU*t&%l*£i). rsfrT. SUftSn 613:. fiBffCl^^SIl 
ft ft 7 ,£ ? . *Cy77y?1 O^ffllS'Jfllte?. H7, Hi#8Pt*"Jfllt2CV 

[ 0 0 5 6 ] 

(2) ±«Sft»«?tt. *7 , <Z?Z00±C»»fRKtlftit. tiBff?ffb£3£Bft 

t HI » ft if 7 © 7 tt « < . »»UtgaB*Q77- HHJi3Uttl>FttiC7F 1/ 30 
XHStleSt I J:7CL7t J:ll. 

r«t)-?. 7KUZ*«tfc»tZfctoC/&S*r77nX?**tt. tt II It II h 7 y 7 

Rtt £ b 5 11 . 
[ 0 0 5 7 ] 

(3) ±gX«KS?l£, 7*-7EOZ>CiBi7l/-ii'*tB«|,, 7 * - 7 2 0 2 
f 9-91 £6 7 tt 7 IC<fc V 5raS#.PE)ft b 7 life. COJ:?«SJ»CJ;fttt. 7 
^-7 2 0 2 ^f^?tiZ^l (F5y?«) ^^i^?, ?sm»«t t I C i # 

7 ?= 7 . +0 
b # b . f- =7 y 7 +i ( U m % - 7* - ) *70®*S^t*?^U5tl^^tt. 7 & - 7* 2 

fit. ftr < 7. 7 2 0 0 (ieSi 2 0 2 ) CSRHtZU-^ftOSMxayhSflrX^* 
UjC7»-JX»JI7L, H V G ? 7 »S! ? ft 7 19IR* ® 7 A* - 7" 2 0 2 » t - ft C 

«fi7tt7q«i»«tfi?j:?cu7ej:ii. a «j & o 7ff^prrft7 ti 7 «k 

*97)U-7202£lC)S7gH7b-^ftt^a7'li>77tt7^a®&ff*Sl??r7<fc 
7 IC b 7 t «fc 11 . 

[ 0 0 5 8 ] 

**»fflc»ii7t. °f in t war 1 7 9 - m 1 1 £0 it 7 $ ?®ty«n«a . ± 
&nmM%Ym&-ttoj . t ztovv)®w ] 6a. %r a 7 7 2 0 0 <&»*fi«t*sfeu 50 
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stsst n ( » » * Hi© ) 7;u-720 2?±ci/-rftt« 

**tt3/&3S#*3£to. IU9PS31 6ttHS^flJtS'JfflU. 711-7 2 0 2 ?Ci8^7l/ 

u 7 , xi»CRraa*t»j«r?i*ctt. 7 ;u - 7 

20 2?lCi8T7l'-r*aS}t? JIIff«<SIfei)), »J ffl » 1 613:. H S & S> t 
tU 8 U . *f <75 2 0 0 1<i)l'-t*Sfi7*y hSff*? <2U?C, * ft U - 

o 2»cr^c«ertt7gaiB«»atU7ii < . 

*$P«IC3Hl7t. la^lfiSVIsli, °rfflB#«?)ff^ttT* < X 9 Q^SWJtm fflS 10 
C7*<X9±Hl]£<ftfr:ft3CVi;:tt$;b , ,>#5!l). Pl^tl^T'^X7l5ll 
IS (|gSl 2 0 2 ±<97A-7 2 0 2 ?) t«XI;Sfflb7, 7*-?feii<Jyj;fr°J*aiI 

l)«liSB*?ft o 7 t ) . ^«B#0»El?t * I C V 3= 3 A C * U 7 t 3 

o 

[ 0 0 5 ?] 

b : s 2 n m » m 

7<s«tiesn<fc?cu7u*.. 20 

Z*?«USItttt8U)!ll7*»e?f J. **2S»*C«3*T"<X:7iE»Ri;1 0 1 

* u 7 u 1 . 



01 31*. *«JSWf[C«2*T , <79lElltlI1 0 1 <3>*JS 7 Qv?B?ft3. 01 3 

c * * <fc ? c . *f< x^iESSii o i u, i^nmr^c & 3 %r < 2 0 & a $ s 1 

®fed». WTtt. 2 **c-> l) 7 fittest ft 11 . ±»X»»*V;H-©*flf**c-3 



[ 0 0 6 1 ] 

i>^o-?i*ia2 2u, °r £ a « ^ a? nt c # u 7 . iaiffiufe^aiS<9Z5- 

m\ 4ft. 7i-7 2 0 29-IC3So7U-rat (S4ffl(i)6l/\;H/-f3t) tlMUfe 
Bfc C . R F 7 > 7 1 2 JM X y ^ O - 7- fll a % 2 2 C «» 7" ft 3 15^ o n 0 1 n a tt c 
*tH?ftl. B14CStJ:7C. RF7>?1 2»^S?tiJi^tt. SHJH> 
-> 1/ ;HS ( p p ffi : P e a. k to Peo.kl) tfitu^^s 1 V. fil/^i 
#tP PtttfXriHS^S 2 * CXSSI 7 tl 3 . 

»JKU7l)«lHRKtt, 7A-720 2£#*Ee»0»S (fSflttS) ® * *«fctl 7 U 40 
3£<y). jR«?*lZtt*®l/*cAr«S<. *£<8^<i>PPti!ft/.l\7tie<i>CS3. -75. 

S 2 ft °HgB« t »ae L fe«*C«S * 3 . ?&B:*t»ttb &«*(*. 1/ 
«CJ; , ;7;i<-720 29-<i>tt$#£<b ($6) U 7 ft 'J , S«$»6TtI. cufeil) 

£il0^^-j3i:«-#3**i3#i;. «^<3P pfitxxitocsi. 



X>^D-7-«ailg]a2 2tt. :<i>J: ? CR F7 >7 1 2 » ^ ttlSTll U^Qttl (1/ 
t SUSP 85 1 6C*gtJ. 



[ 0 0 6 0 ] 



30 



[ 0 0 6 2 ] 



[ 0 0 6 3 ] 



50 
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sc. **i&»«c*3*7 , <;*7ietti!ai oi^ft^^wstsftBB-r?. r- •? ie a 

of O S) ft tt . ±3SSS6B«C«3*T , <X5!5H^11 O0VH*?ft3fctt. ^ £ Hi % 
ff2fl?n*®»fFP]8t8ieratZ. 01 5 tt . 3 <5 SS ® $'J ® 85 1 6 <9 it'J $ W # t * 1" 7 0 - 7 

»J tt 85 1 6 tt . gfiH#®»fl?flf«ffv*tl3fc. Rift»tHIJ*LT, fiS0»au*.^« 
mSQXf-UffgtfcaitZ CX7v?8l3l) . <fc 'J £ # fc) C tt . 2 0 

0 (8BSI2 0 2) JK?7*-72 0 2 >Cifi-5 7l/-1l«*ti»?1tZ. t I 7> ± »■ 

C0<fc7Clr 7**f)»ift 3«*fflltt. J t<5fltmit**L*it4il*, ±)£X*»«C 10 
39 11 7 . JUtl*»UII?ftI7Pl/ZlliJC»tlH)!B0?ft3. 
[ 0 0 6 4] 

c ® * © w • » i 6 $'j ® n s tt . ±j$x»»*>jra*?az. tsfiv, mi & a? 1 e i* 

. «lllb£*#ti:ti>miWfr£it7 :, < X9P]fl55lqlC*»b*.ttICU-f«*©K»# 

ft ft ft I J; 7 . Ht&aJt$'Jffl'fZ (Ztv75cl35) . R BK IC W £ ® « BE)? 
t -> 7 II < (Xjy?Sa.3 6) . 

* *I6 » * ? tt . q[Ii«tilEt3R<!»7Pl/XSltfift«lli«), 8»|*C7F 
l/Z««tt5fitZi&yflPtt*l7fc3. 

( 0 0 6 5 1 

J5(±gi«U*.<fe?IC. *RI6i?«C«Zft7*.fZ?letilSt1 0 1 C 39 11 7 t . ± & R 20 

# H , 1ftYft7'<Z?±ltffltMfifrftI&t|5]&7foI. e<9feil), flUfef ^ 

^leiiftstsxufijgfsufeT'-S'ieft. ^fiofiwiaettic^^?? 1 ?. * . °r a 

(*asft*;tnt£?ti7u« usr) ?»i7t, qai*<9»istti:v#?f i 
. r «*>■*. jtT-^z^ies^ti o 1 tsu ti ». r-ti&m. qr«a*©»s?t ffil 
0 «l § 7 fl) * £ < fi?u);#7?. i^i-r^ftnl? * # 7 ^ I. 



±jgUfe&!SISI*&IC39ll7tt. ft < 7 7 2 0 0 <9 5h J§ « # >; W 1 «'J C |6) it 7 . °T B 
$ 9 Jff "2 «! § IC ft ? J: ? CO 7llfe. - 7j , *Jlll»iC*3*74X7EaRfC* 
DTK. B8ltt<5*7' < J. 0 2 0 0 1)7, + JB » V Wi % tt C «fc ') tt & C * tt t «■ 

it. fi^®*«c«u7*#csraB*o»flfte?j&t»avri. 



.fc'JAttttCSiifitl^. 01 6IC/TvtJ;?C. t7<7? 2 0 0 9t*#i;(i)*«iC 
J:'). *7"<Zy20(l (IB SSI 2 0 2 ) <D M ttt»IU#gJ f3J;?«St3. 01 67 
tt. ft JS 5 1 . 1M5 2, . ««58©8-3©««(JJlT. # SJ ft t!£ * II ?) IU # # 
»Jb £J§£t 00* U 7 11 I . 

***»*C*Z*T , <X7ie»tllB:, C0J:7Cb7**?-*l3#»Jft«C*JU. M 40 
§IC°(lSB#F*flc , tfto7ll<. 0 1 6 C39ll7tt. KI5 1 cq«B*1 t»«U, ft 
J£5 2C^£ffl«2tBE£Ufcfl|-Sa'vL7l)Z. :<5ft{, ft «E 5 3 . ft S 5 4 . 
^m§IC°I«H#r#E)?*fft)ft7U<. 
( 0 0 6 8 ] 

*si6»«c«z*7*^ z 7 §e uglier n -? t . *#tt«ipj»nstt±au*.ftmfe» 

S<5RI)fHl)?J>I. 01 7tt, # IU ft if O 1 t> ( ft tt 5 1 ) t$J/Tvb£07&Z#. 
C©J;?C. ±»l/^X*»«>£H*. **»Jfl«iC39ll7t, ft >: ?'J IC <£ 7 £ i> ft 
Z^«^t«Sl739ittt. ±8^fc*fc»jS*H«<?>Sll*tfi7c*c<fc'K t* - 9 12 
S^Mftff 551 gaB«t»SKt?C^y?f?. 

[ 0 0 6 9 ] 50 



[ 0 0 6 6 ] 

c : » 3 n m Wf s 



30 



[ 0 0 6 7 ] 
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(S3ISil(i)$iD) 

ft < u-i^atoafttfiu, wai*»ati,7t 

7i-72Q 2»C»>CV!«<gfflll*»atff,fcJifttt. gfi|#»jrf 
[ 0 0 7 0 ] 

HI 8 tt . **»«C*?*7'<Z9lEa»11 0 3 <0&JR7 U v 0 B? ft I . 0 18 C 
«t*?C, #t**7?I5IS?€B1 0 3 <i> « 5)? tt . FGH882 1 tiiitfc&«.5htt±i£U 10 
* H I . C<i)iiD, H-«lSfI»CTU7ltH-98*t»tt 



FG0& 2 1 tt . 7C>F*?->1 1<PB*H»Ilt*r*9(FGA*7**) 21 

JE « » t «l ffl L . Z t > F A 9 Oft fl Kit t * t A * Z «4 2 1 8tI*II. * £ ff* 
®IC3ifitJFG(g]?&2 1tt. ?OF*E->1 1»'1BttI>C1 6I?)AA7*9 
2 1 8tll*tl. 

01 91*. FGAJlZt*2 1 8<JB«t«SI,it(j?*J. 01 9 tt . M # nf fH iffi 
?*> 'K 1 6ffl<5A^7fi-§-*©i*lil?XC>1 ; ^C-'J'1 1#1§tc, T XtiVKr 4 20 
Z7 2 0 0 #1i(ctlr?Vtf U71U. 
( 0 0 7 2 1 

°r«®«»fiEnt. SUftflS 1 6tt, C Q J; ? 5 F G A h 7 •i-?- 2 1 S#^. 31 ft o> U - ft 
»«fltl#lir*l©«-SJ** (»H«tt5 1-58) C&ftU-7llZ#*»ffl*Z. C<9 

»©sj«ff i 60«ai¥gicoi)7. si 9t*ai/«»«»flt?. 

ancitJiK, FG1821H:, XC>FA?-n 1»lB(6tiB. 
?<X7200»1ilEtZ^C1 8«<?)FGA*Xtffl*tI. ifc'J ® $ 1 6 1*. FG1 
2521 »«*»?Jl?FGAA7t1 Tf^^^JCVC^i, U-fftSgfcfffiffi 
fflirtLOfrSJfctt (»IIX5 1-5 8) C&tE*Z#tttiH*I. 



01 7 ICtt. FGH»2 1»HSy»aM 6C«»?ft3FGAJtX*9E1 S * W tt T . 

U <i> ? C > SUfiP » 1 6 tt . 7Kl/XttffiCHHH 4»«J7h"UX** I" o J # tt» ? fc-fe 
NS>7?, FGIS2 1 »^e?JiJAH,nt¥AiUH7V';ft^. 7 U 
XttfS r 0 J tt, & < t7>-0J£#. ft&jftff 5 1 <5lteffiit^t7 F 7 
?4l)at?ft7llIf7JiJ. 

*J ft AM 6 tt > C<3»$A^Xttt$*L-?. U-"?«3t»«fltl<?)*iBtff7. A & C 
K**AAZt«ft7Z*<JA/l.Z»*8?ftZllHt. # 9J « US 5 1CU--J»«»tt»f^ft 

■^S«#r4lTUlSt«iBtI.C<9J;?-CU-7, 2itT<5Ail-7#«8?1l^V 40 
C . U-9*tfSftf?tiZ*M«*ff£ftrZgtftlllL-M)<9-?ftZ. 

^i>7. * * a a, x » * 1 6fis<?)AA,xy«i9r*izv:. su ft sj 1 e » . iSiMs i 

CI/-**«?tlTllZSt*llirZ. JHTC«0»«jJBUCJ:y. S'J ft 8P1 6 tt . FGB 

h 2 i #>jtt»r*i?A^xo«M (^n) tt. i/--y*«»tti*u *•«.<!>* ti 
* 8 c # » « k 5 1-58) c»ftti#t«nitjci»-jn(i)?*z. 

ft ft . XftQltftCftllTtt. 7KI/Z*J11BB1 4Cfiit^D-F ^Jfnf f] t * Jt U 
± "? , S?A^7t»ttI <i)tfBS til. t 

ft 7* < 7 9 leSRi 1 0 3tfflll7?fi'iiBflEtff'jJt*f <X? 2 0 0 tRi 

io8»mivfflu. i}&c»ht7gai«»s;tff?j;7«»e 1 5 i ~ 5 

8C«*7ttfefltldt)tttaj|«?e7©*»*Ull. T ifc'J ft 8P 1 6tt 50 



[ 0 0 71] 



[0073] 
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. FGH&ZiaiJttl&rtlZAJUJU&ScS-*?. * r* < X 7 2 0 0 1 B «£ * 3 HI 9 
A ;U 7. IS t ^ to 7 it Z £ ? IC &y ffl T ft BT £ I) . £ * 2. 13T . *7* ^ 5 2 0 0 » 1 iic? z 

. A 7R t Ha r tt Z *8 * U 7 8: . feVXI*HJ5iU«liPLL (PUse Loc 
keoL Loop) BBCFGHB2 1 0ai7J<§^t#l8?-2£>£tffliiSc*#-?? J 



CQiTC, »Z7Fl/7«« (^V^ra^^UZ Toj ) C*J»tJi)7lf AA7t* 
?S*8&?&o7t. S'JSPSJ 1 61*. $C U -1P3t%MtiLS.#Y <9*giJffii£lCft 3 # t ft 10 

9Ii«t»Srni. U & & 1 6 It > FGB»Z 1 #ii*8?ftlFGA*Xi?Z 1 
8t«lU, 5f : jgE^gtff^fi5^ , -f^?= 7 -.^';£>y , cs n, Ri*»t««L7. 

9 20 0Cl/-1i'*ffIl!lTftUjCU'7?aiItiSfL7ll<. COES. tfJ«PSn 
Bit. *7' , <X7200#1EIIE*Z;r* ( F G A ^ X » 1 6 4H«ai?ftIC-*) C . U 

0±©!tf'£ffl;lC7-+>7ts5itZ^at«^7ej;l)„ £ # tt c tt . r" * X9WS<J) 20 
»*«I(;fe>:itl*PMA*** l ,l-F'r>*K©n) C7-*>7t»L-Z»<. t b 
7. S»Jt*tt« (!»S9¥<lffli) tS£ bfe* ? C«m tL3X>^D-7*^a5Ha 2 



5*,*7<X9200tiSS-f(CAV:Constant A n f u I a. f V 
elocity)7lel«5lg»b7, 7 a -'?lEllt37CT'^ZylESIIi(C3ri)Tl*. ±8 

b f g n s& 2 1 tJHHb-Mizoxr-tttt?*)';, f g 0 ?& z 1 »h ma? tiz khz 

2' 1 8»^T"^79(9lellcast^aiU7l)2. C©*7«*T , <798BaRitffi 

n n. a. H#ci)isi?st i tc9Si?'jfflU7^$ff^jt)iffitic , i:»5r«7ip)i. 

[ 0 0 7 6 ] 30 



±£bfc**J6Jf*«C35UI7B:, *7<X9 2 0 0 C5IllS7iS:7ZS, ft # IS t ( 
* 7. h P C 1 1 0) #>jg«B«C«?7 , -9 ( H « t* - ) ##3£7ftZ;:*t»:£b 
7113. b#b. C9lif-n, ±ffi*»*»«C»» 1 %T < X 9 SEBiSlC* « 



£ V 2. far. S?t J 7^77 / \y t-Vt)? e t?IC°lSB#>;l/7PS!E , t35; : 3 : ^PI'4ft7l) 
2 #£&:, 3tt**CflUB«7*-7-**to*T»<XySaRac*«0735r<«»:7-c:b 
7 6 J: 1 1 . tl7. ( ® &■ it f ) tltffnrjVCJ; 1 ), HH7 



T'-S'lEatfZfcfrC. l-f<i)}ifca;ZCY5<, leaBf0B^^Bf«C^ft3^ 
* « tt . ft ff II B (t^l-PCl 1 0) »H3t7<X7a»JII1 OOlCBgofttf&'fftBr 



[ 0 0 7 4 ] 



[ 0 0 7 5 ] 



D : 



[ 0 0 7 7 ] 

1 ) 



^8SU73if<J;?ICb7tJ;l). 



[ 0 0 7 8 ] 

( * » ffl 2 ) 
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[ 0 0 7 ?] 

( $ » $) 3 ) 

*7'<7 7 2 0 0 B:S^-3c < ); l Jffi«?^LTJt , ^ y-^C->:Cl5»l£0 2 ( 7 K - 
7- 2 0 2 *) 9»tttt**->TU?<?>tatt?M. * fctt. le»i20 2©!ffl*R* 
# H S Z H & tt . fyl- 20 2 PtiatU„4DCl«ttn-1^3t(!)^l^f et 

C©^«. 540^ -R9.X- »<93tT" i X 7 2 0 0 Cttt 3f - * IBS, *f«B*»EEtlS 

*'J • 85 1 BPIQ X? 'JC&mi -Zfi < ton t J: I). C <9 IS & , if <Z92OO0 
IS t ft t IS HI M IB ( T < X 0 I D m IB ) VJ46ltifr«»LT3iritBr. Cy h?Hfe* 
20 0<5t"<^ I Dffif6t&*I&o.fe±-? t 7 , <^liCi8otl/-f*l 

fit? z. 

[ 0 0 8 0 ] 
[ fg HB <9 A) £ ] 

»±ll«ib£J;7C. * ?S HE C It . T'-fffiaottScaafcijr. ?flDl9»« 
[ 0 1 9 ffi 9 5 K « ] 

[01] **fl®« lS«BSc«J*f ^JSBSRIl O0»Sg^lUUf' < 
X52OO<9lll0?JiL 

[02] %T < Z 9 Z 0 0 cr> fejXtMWT J £V)<D®H> & J . 
[03] *7/ 7 7 20 OC)ftf tiiBltlfeiDQi-jjf,!. 
[04] *7*/X9 2OO<5«flrtS?HtU<Di90?»)2. 
[05] 5fc7".r7?ieti£l1 00<9itttSt7Dy7B?Jil. 

[07] 3ao* t »«e t J &m<Dm®r- 9 <o wg t r 3 w ^ 0 ? 3 . 30 
[081 le Si 75 5* <9 1 t AOHftt&wt j &V)<j)®thi . 

[01 0] ^®m&w^rt%Q&*v>tt^&l®t 1 k.v)<j)®-thi . 

[01 1] ^aaivcfcft it 1 snaps 1 6<5»ffn«t$f7a-f r-i>?»j. 

[0 1 2]*7 , <X7Je«ilIl OO0S)^39)Sts»BfltIfe(y)<90-?$)3. 

[01 3] *56«<?)»2«ll»*C*2*7 , <7?iea»11 0 1 0^5)c7-ny70-?^ 

[01 4] X>^D-7-^Jli(51ffi2 Z©»flPtSi«t?^«9H?*)I. 
[01 5] ftf -r X 9 !£t*ff 1 1 0 10S*S)^tsftBStIfe^Ci)@-?^3. 
[0 1 6] *X4)0S8Xft»Scff7£7'< 77lEii£l0»*t!jfF-£sSl[lB?Z£U)c<> 40 
0~?$) 3 . 

[01 7] iT-^x7ies^i<7)*^ii)^tsiiHBt3^w)<90-fa?)3. 

[01 8] 13«iS»«<<)$ff^JlU«3iT , ^75l5l*nil 0S®7 , Clv;?«j*E|-**> 

0 • 

[01 9] *7*<r77letf!$i1 OSoat^UfFtlKWtZ^WQB?*?. 
18*® Html 

10 *Cv77v7, 1 1 X C y K ;u C - ? . 

12 R F 7 7 7 , 13 ? - 3? © S , 

14 7KUX*fflB». 

1 6 S'JffllfiP. Rn 




(1?) JP 2004 39019 A 2004. 2. 5 

17 J.y 3-7 . 18 ZK=7T=/EI!5. 

19 U - -9* P 7 < A ( F 7 4 R ) . 

20 l/-fA7-JS9B» (LPC) . 
22 X>^D-7-^Uilel?8. 

2 7 7*- * 

28 7 1/ - A ^ f 'J , 

29 Rv 7 7 <) , 
100 ftT*.<Z!7ietiRi. 

200 20 1 ft 3 1 . 

202 12 & 1 . 2 0 2 ? 7K-r s 202P C y h . 
2 0 3 . 2 0 4 ft^S. 




(20) 

[0 5 1 



JP 2004 39019 A 2004.2.5 




8* 



-1 



<5 



[B 6 ] 



[0 7] 



200(202) 




[BBl 



\ 

fh 
I 



if 



(21) 

[0 ? ] 



hi 



JP 2004 39019 A 2004. 2. 5 



Sa10 




I 



Sa13 



~~r~ 



Sa14 



Sa15 



Sa16 



pmaS2£5 




Sa17 

NO 



1 ^ 



Sa18 



[010] [011] 




Sa26 




[014] 




[015] 




This Page is Inserted by IFW Indexing and Scanning 
Operations and is not part of the Official Record 

BEST AVAILABLE IMAGES 

Defective images within this document are accurate representations of the original 
documents submitted by the applicant. 

Defects in the images include but are not limited to the items checked: 

□ BLACK BORDERS 

□ IMAGE CUT OFF AT TOP, BOTTOM OR SIDES 
Ql FADED TEXT OR DRAWING 

□ BLURRED OR ILLEGIBLE TEXT OR DRAWING 

□ SKEWED/SLANTED IMAGES 

□ COLOR OR BLACK AND WHITE PHOTOGRAPHS 

□ GRAY SCALE DOCUMENTS 

□ LINES OR MARKS ON ORIGINAL DOCUMENT 

lp / REFERENCE(S) OR EXHIBIT(S) SUBMITTED ARE POOR QUALITY 

□ OTHER: 

IMAGES ARE BEST AVAILABLE COPY. 
As rescanning these documents will not correct the image 
problems checked, please do not report these problems to 
the IFW Image Problem Mailbox. 



